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© Cable television system. 

© A cable television system and method in which each 
subscriber's converter is located outside the subscriber's 
premises in en external control unit ("ECU") which also 
includes several other subscribers' converters. The ECU 
includes common signal processing circuitry for controlling 
all the converters in the ECU. In addition to television signals, 
the cable network transmits control and data signals in both 
directions between the ECU end the head end of the system 
and between the ECU and each subscriber. Each subscriber 
supplies 8 portion of the power required by the associated 
ECU. Multiple television channels can be supplied to each 
subscriber via a single drop cable connecting the subscriber 
to the ECU. 
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CABLE TELEVISION SYSTEM 

Background of the Invention 

This invention relates to cable television 
systems, and more particularly to cable television 
systems in which the converter for converting por- 
tions of the television signal on the cable network 
to the television signal which is applied to the 
subscriber's television receiver is located outside 
the subscriber's premises. 

There is increasing interest in cable tele- 
vision systems in which the converter for converting 
the portion of the cable television signal which the 
subscriber desires to receive to a signal suitable 
for application to the subscriber's television set 
is located outside the subscriber's premises, for 
example, on or adjacent to a neighboring utility or 
telephone pole. This is of interest because it re- 
duces the risk of unauthorized tampering with the 
converter, accidental or intentional misappropria- 
tion of or damage to the converter, and the like. 

On the other hand, locating the converter 
outside the subscriber's premises increases the com- 
plexity and cost of the system because apparatus 
must then be included in the system to enable the 
subscriber to remotely control the converter. This 
consideration has tended to discourage the develop- 
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ment of cable television systems with off-premises 

converters . 

It is therefore an object of this inven- 
tion to improve, simplify and reduce the cost of 
cable television systems with off-premises converters. 

Summary of the Invention 

This and other objects of the invention 
are accomplished in accordance with the principles 
of the invention by providing a cable television 
system and method in which the off^premises conver- 
ters of several adjacent subscribers are at least 
partially controlled by common signal processing 
circuitry associated with those converters. The 
common signal processing circuitry and all the asso- 
ciated converters are preferably located in a common 
facility, for example, a housing mounted on or adja- 
cent to a utility pole neighboring the premises of 
the associated subscribers. This apparatus is 
referred to herein as an external control unit or 
"ECU". The ECU preferably includes only a single 
tap for each network cable serving the ECU. The 
signals derived from this tap are distributed appro- 
priately to the components of the ECU. A drop cable 
extends from the ECU to each subscriber's premises. 

Inside the subscriber's premises the drop 
cable is connected to a subscriber processing unit 
or "SPU" which is typically located adjacent to the 
subscriber's television receiver. The SPU applies 
the television signal on the drop cable to the tele- 
vision receiver and also applies subscriber-originated 
control signals to the drop cable for transmission 
back to the ECU. Other devices located in the sub- 
scriber's premises, such as burglar, fire and other 
alarm or monitoring equipment capable of applying 
control signals to the drop cable for transmission 
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back to the ECU, can also be connected to the drop 
cable. 

The ECU processes the control signals 
originated by all of the associated subscribers to 
satisfy, if appropriate, the service requests indi- 
cated by those control signals. In particular, the 
common signal processing circuitry in the ECU is 
used as extensively as possible to process the 
subscriber-originated control signals to minimize 
the amount of separate ECU circuitry which must be 
provided for each subscriber. 

The ECU is also capable of receiving and 
responding to control signals from the so-called 
"head end" of the cable network. For example, these 
control signals may include channel authorization 
data identifying which channels on the cable network 
a particular subscriber is authorized to receive and 
view. These head-end-originated control signals are 
preferably transmitted via the cable network, and 
the common signal processing circuitry in each ECU 
is again used as extensively as possible to process 
these signals. Because each ECU typically serves 
several subscribers, all of those subscribers can be 
serviced from the head end by control signals ad- 
dressed to the ECU rather than to each subscriber 
individually. This greatly facilitates control of 
the system from the head end. 

Further features of the invention, its 
nature and various advantages will be more apparent 
from the accompanying drawing and the following 
detailed description of the invention. 

Brief Description of the Drawing 

Figure 1 is a block diagram of a cable 
television system constructed in accordance with the 
invention. 
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Figure 2 is a schematic diagram of a typi- 
cal subscriber unit ("SU") in the apparatus of 
Figure l. 

Figure 3 is a block diagram of the analog 
unit in the apparatus of Figure 1. 

Figure 4 is a schematic block diagram of 
the communication unit in the apparatus of Figure 1* 

Figures 5a-5i, which are connected togeth- 
er as shown in Figure 5j, are collectively a schematic 
block diagram of the digital unit in the apparatus 
of Figure 1. Figures 5k-5s are collectively a 
schematic diagram of the gate array shown in Figure 5c* 
Figures 5a-5s are sometimes collectively referred to 
as Figure 5, 

Figure 6 is a schematic diagram of the 
common power unit in the apparatus of Figure 1* 

Figure 7 is a schematic block diagram of 
the "SPU" in the apparatus of Figure 1. 

Figure 8 is a block diagram of the central 
control computer ("CCC") and modem of the headend 
in the apparatus of Figure 1. 

Figures 9a-b are flow charts illustrating 
the flow of a program controlling the operation of 
the so-called Drop Processor of the ECU. 

Figures lOa-b are diagrams of basic message 
formats used in an embodiment of the invention for 
data communication in the forward direction from the 
CCC to an ECU. 

Figure 11 is a diagram of a basic message 
format used in an embodiment of the invention for 
data communication in the reverse direction from an 
ECU to the CCC, 

Figures 12-17 are diagrams of various mes- 
sages sent between the CCC and an ECU in an embodi- 
ment of the invention. 

Figures 18a-h are flow charts illustrating 
the flow of a program controlling the operations of 
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the so-called Data Processor of the ECU in an embodi- 
ment of the invention. 

Figure 19 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the forward direction from 
the CCC to an ECU. 

Figure 20 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the reverse direction from 
an ECU to the CCC. 

Figures 21a-23d are diagrams of messages sent 
between the CCC and an ECU in another embodiment of 
the invention. 

Detailed Description of the Invention 
I. Overview of the System 

As shown in Figure 1, an illustrative em- 
bodiment of the cable television system 10 of this 
invention includes head end apparatus 12; cable net- 
work 14; a plurality of external control units ECU1, 
ECU2 f etc., connected to cable network 14 at loca- 
tions which are typically remote from one another 
and from head end 12; and a plurality of subscriber 
premises SUB1, SUB2, etc., each of which is connect- 
ed to an associated ECU by a drop cable DROP1, 
DR0P2, etc. In the particular embodiment shown in 
the drawing, each ECU can be connected to as many as 
six subscribers, but this number is arbitrary and 
the maximum number of subscribers per ECU can be 
larger or smaller than six as desired. 

Head end 12 typically includes one or more 
sources of television signal information such as 
conventional satellite antenna 20. Conventional 
satellite receiver 22 separates the television sig- 
nal information received via antenna 20 into a plu- 
rality of base band television signals, each of 
which represents one base band television channel. 
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Conventional modulator 24 modulates each of these 
television signals so that each base band channel is 
shifted to a predetermined frequency or "physical" 
cable channel for distribution via cable network 14. 
Additional base band television and other signals 
(e g television signals from studio cameras or 
video recorders, FM audio signals, etc.) may also be 
applied to modulator 24 via leads 26, 28, etc., and 
shifted to predetermined physical cable channels by 

the modulator. 

All of the output signals of modulator 24 

are applied to conventional combiner 30 which com- 
bines them for application to cable network 14 via 
conventional combiner 32. Combiner 32 also adds 
control and data signals to the signal applied to 
cable network 14. These control and data signals 
may be of two types: (1) a so-called "forward data- 
signal which represents information generated at 
head end 12 for controlling the ECUs in the network, 
and (2) a forward high data rate channel ( "HDRC" ) 
signal which is typically included in the FM band 
and which allows the cable network to be used for 
such purposes as distributing non- television signal 
data (e.g., general purpose computer programs and 
data) to the subscribers. Because the forward HDRC 
signal is typically included in the FM band, the 
term "FM audio signal" as used herein includes the 
forward HDRC signal if such a signal is employed in 

the system. 

in addition to adding forward data and 
forward HDRC signals to the signal applied to cable 
network 14. combiner 32 also conducts so-called "re- 
verse data" signals in the opposite direction from 
cable network 14 to modem 34. The reverse data sig- 
nals are control signals generated by the ECUS as 
described below for transmission to head end 12 for 
use in controlling the cable television network. In 
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the illustrative embodiment shown and described here- 
in, four channels are available for reverse data 
communication. Modem 34 converts (modulates) forward 
data signals produced by central control computer 
("CCC") 36 to signals suitable for transmission via 
cable network 14. Modem 34 also converts (demodu- 
lates) reverse data signals received from cable net- 
work 14 to signals suitable for processing by cen- 
tral control computer 36. 

Combiner 32 also extracts from the signal 
on cable network 14 a reverse HDRC signal which al- 
lows the cable network to be used for such purposes 
as transmitting non-television signal data (e.g., 
fire and burglary alarm signals) from the subscrib- 
ers to a central location such as head end 12. The 
reverse HDRC signal is typically in a frequency band 
(e.g., 25 MHz) which is independent from all other 
frequency bands employed in the system. The use of 
a reverse HDRC frequency band in the present invention 
enables direct two-way communication between the 
head end and the subscribers, and minimizes noise 
and other signal degradation problems affecting other 
communication signals on the CATV cable and inherent 
in conventional two-way CATV systems. 

Each ECU includes a conventional tap off 
device 50 for applying the signals which appear on 
cable network 14 to the circuitry of the ECU and for 
applying to cable network 14 the reverse data origi- 
nating at the ECU and the reverse HDRC signals orig- 
inating at the associated subscribers. Each ECU is 
typically located outside the premises of the sub- 
scribers served by the ECU. Typically, all the 
circuitry of the ECU is located in a common housing 
which may be adapted for mounting on a utility pole 
or other suitable structure adjacent to the premises 
of the subscribers served by the ECU. 
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Tap off device 50 is connected "to conven- 
tional splitter-combiner network 52. Splitter* 
combiner network 52 distributes the signals received 
from cable network 14 to a plurality of subscriber 
units SU1, SU2, etc. within the ECU, each of which 
is associated with a respective one of the subscrib- 
ers served by the ECU. Although each SU includes 
additional apparatus described in detail below, for 
the moment it will be sufficient to think of each SU 
as a digitally controlled converter for performing 
the television signal frequency conversion function 
performed by the converter located adjacent the sub- 
scriber's television receiver in conventional cable 
network systems. 

Splitter-combiner network 52 also distrib- 
utes the signals received from cable network 14 to 
analog unit 54, described in greater detail below. 
In general, analog unit 54 separates the FM audio 
and forward data signals from the other signals re- 
ceived from cable network 14. Analog unit 54 ap- 
plies the FM audio signal to each SU for transmission 
to the subscribers. Analog unit 54 also demodulates 
the forward data signal and applies the resulting 
data signal to digital unit 55. Analog unit 54 
applies reverse HDRC signals received from the SUs 
to splitter-combiner network 52, and splitter-combiner 
network 52 applies those reverse HDRC signals to tap 
off device 50 and thereby to cable network 14. 

Splitter-combiner network 52 also applies 
reverse data signals from communication unit 56 to 
tap off device 50. In addition, if a so-called 
"slave" ECU (not shown in Figure 1) is associated 
with "master" ECU1 as described in detail below, 
splitter-combiner network 52 conveys signals in both 
directions via lead 58 between tap off device 50 and 
the splitter-combiner network of the slave ECU. 
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As mentioned above, each SU receives the 
entire cable network signal from splitter-combiner 
network 52. In response to control signals received 
from digital unit 55, each SU (1) selects from the 
cable network signal the portion of that signal rep- 
resenting the television channel which the associat- 
ed subscriber wishes to view, and (2) converts that 
signal portion to a television signal on a predeter- 
mined channel (e.g., channel 3) to which the associ- 
ated subscriber's television receiver 90 is tuned. 
This television signal is applied to the SU's asso- 
ciated drop cable DR0P1, DROP2, etc., which runs 
from the SU to the associated subscriber 's premises 
SUB1, SUB2, etc. Each SU also receives the FM audio 
signal from analog unit 54 and combines that signal 
with the television signal applied to the associated 
subscriber's drop cable. 

The ECU communicates via each SU with the 
associated subscriber's apparatus (in particular, 
the SPU of the associated subscriber) by means of 
so-called very low frequency ( "VLF" ) data signals on 
the associated drop cable. Also, when a subscriber 
operates his or her SPU to make a television channel 
selection, the SPU applies to the associated drop 
cable for transmission to the ECU VLF data signals 
representative of the desired channel selection. 
Each SU conveys these VLF data signals in both direc- 
tions between the associated subscriber drop cable 
and communication unit 56 which includes a modem for 
conveying these VLF data signals to and from digital 
unit 55. Each SU also conveys reverse HDRC signals 
from the associated subscriber drop cable to analog 
unit 54. 

The power required to operate each ECU is 
supplied by the subscribers served by that ECU. 
Each subscriber has an SPU which applies an alter- 
nating current ("AC") power signal to the associated 
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drop cable- The associated SU conveys that power 
signal to common power unit 60 in the ECU. Common 
power unit 60 combines all of the applied power sig- 
nals and derives from the combined signal the cur- 
rents and voltages needed to power the various 
components of the ECU. In this way, all of the sub- 
scribers served by the ECU share the power require- 
ments of the ECU. In the event of a general AC power 
failure, common power unit 60 applies a control signal 
to digital unit 55 which causes the digital unit to 
shut down in such a way that important data is not 
lost. 

Digital unit 55 controls the operation of 
the ECU. Digital unit 55 receives and processes 
forward data applied to the digital unit via analog 
unit 54. Digital unit 55 also generates reverse 
data and applies that data to communication unit 56 
for transmission to head end 12. Digital unit 55 
receives and processes demodulated VLF signals ap- 
plied to the digital unit via communication unit 56 
from all of the SUs in the ECU. Digital unit 55 
also generates other signals for transmission back 
to the subscribers via communication unit 56 and 
the SUs. Digital unit 55 also controls various 
functions of the SUs. For example, when a subscrib- 
er wishes to view a particular television channel, 
digital unit 55 receives VLF signals generated by 
the subscriber indicating the desired channel selec- 
tion, determines whether or not the subscriber is 
authorized to receive that channel based upon channel 
authorization data previously provided by head end 
12, and, if the subscriber is authorized to receive 
the desired channel, controls the subscriber's SU to 
cause it to apply the desired channel signal to the 
subscriber's drop cable. 

Each subscriber has at least one SPU, at 
least one conventional television receiver 90 con- 



_n_ 0167237 

nected to the SPU, and (optionally) a conventional 
remote control unit ("RCU") for remotely controlling 
the SPU by infrared or other signals. The SPU is 
connected to the drop cable and applies the received 
drop cable signal to the associated television re- 
ceiver 90. The received drop cable signal may also 
be applied to the subscriber's (optional) FM audio 
receiver equipment (not shown) and to the subscriber's 
(optional) forward HDRC utilization equipment (also 
not shown). The SPU has a conventional keypad (not 
shown in Figure 1) for allowing the subscriber to 
enter data such as the number of the television chan- 
nel the subscriber wishes to receive. Alternatively, 
this data can be entered via the subscriber's RCU. 
The SPU converts data entered by the subscriber to 
VLiF data signals which are transmitted to the as- 
sociated ECU via the subscriber's drop cable. The 
SPU also typically has data display elements such as 
seven-segment light emitting diode ("LED") displays. 
These displays can be controlled by VLF data sent to 
the SPU from the associated ECU. The SPU also ap- 
plies the reverse HDRC signal originated by the sub- 
scriber to the associated drop cable. 

The following Table A summarizes the allo- 
cation of carrier signal frequencies in the illus- 
trative embodiment of the invention shown and 
described herein: 
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TABLE A 

Type of Signal Approximate Frequency 

1. AC Power 60 Hz 

2. VLF Data (ECU to SPU) 430 KHz 

3. VLF Data (SPU to ECU) 468 KHz 

4. Reverse Data 

a. Channel 0 19.125 MHz 

b. Channel 1 19.375 MHz 

c. Channel 2 19.625 MHz 

d. Channel 3 19.875 MHz 

5. Reverse HDRC Data 25 MHz 

6. Television 50-88 MHz 

108-450 MHz 

7. FM Audio (Includes 88-108 MHz 

Forward HDRC Data) 

8. Forward Data 104 MHz 

It will be understood that the frequencies 
shown in Table A are merely illustrative and that 
other frequencies can be employed if desired. For 
convenience herein, the television and FM audio sig- 
nals on cable network 14 (items 6 and 7 in Table A, 
above) are sometimes hereafter referred to collec- " 
tively as CATV signals. 

Although cable network 14 has only a sin- 
gle feeder cable in the embodiment shown in Figure 1, 
two feeder cables can be employed if desired to in- 
crease the number of television channels available 
for distribution to subscribers. For example, if 
two cables were provided, elements such as 24, 30, 
32, 50, and 52 would be substantially duplicated to 
serve the second cable. Each SU would receive input 
CATV signals from each cable. To select between the 
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two cables, each SU would also include a switch con- 
trolled by digital unit 55 for switching between the 
two applied cable signals. This is discussed in 
greater detail below in relation to the SUs. In a 
multi-cable system, the FM audio, reverse HDRC, for- 
ward data, and reverse data signals are preferably 
transmitted by only one cable, designated the pri- 
mary cable, thereby allowing some simplification of 
the apparatus associated with the other cable or 
cables. Thus, elements such as 34, 36, 54, 55, 56, 
and 60 do not have to be duplicated or even signi- 
ficantly altered to provide a multi-cable system. 

It is also possible for each subscriber to 
have more than one television receiver 90. The ad- 
ditional television receiver or receivers can be 
attached to one SPU, in which case all of the tele- 
vision receivers receive the same television signal. 
Alternatively, the additional television receiver or 
receivers can be served by a second SPU to enable 
the subscriber to simultaneously select and receive 
two different television channels. If a subscriber 
has two SPUs, both of the SPUs can be connected to a 
single drop cable. In such a case, one SPU will be 
configured as a "master" SPU, and the other will be 
configured as a "slave 11 SPU. At the ECU, a sub- 
scriber with a master and slave SPU is served by two 
SUs. Each SU is associated with a different SPU. 
The signals from both SUs are multiplexed onto the 
single drop cable. The television signal from the 
first or "primary" SU is converted by the SU to, and 
applied to the drop cable as, a first or lower drop 
cable channel. The television signal from the other 
or "secondary" SU is converted to, and applied to the 
drop cable as, a second or higher drop cable channel. 
The television receiver associated with each SPU is 
tuned to a respective one of the two drop cable 
channels. 
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Thus, each subscriber has at least one 
primary SU in the ECU associated with a master SPU. 
If a subscriber has two SPUs, that subscriber may 
also have a secondary SU in the ECU associated with 
the slave SPU. In any event, the total number of 
SUs which can be included in an ECU in the particu- 
lar embodiment shown and described herein is six. 

If additional subscriber service is needed 
at the location of an ECU which is operating at ca- 
pacity, then a second or "slave" ECU containing six 
more SUs can be connected to the splitter-combiner 
network 52 of the "master" ECU via lead 58 as men- 
tioned above. In this way, additional subscriber 
service can be provided without the necessity of 
cutting into the cable network 14 to insert an addi- 
tional tap 50. 

II. subscriber Unit 

Figure 2 shows a typical subscriber unit 
SU1 in greater detail. The cable network signal 
from splitter-combiner network 52 (Figure 1) is ap- 
plied to conventional converter tuner 100 via the 
INPUT terminal and optional switching device 102. 
If the system had two cables rather than one as 
shown in Figure 1. each SU would have two INPUT ter- 
minals, each connected to a respective one of the 
two cables. Switching device 102, which can include 
a conventional RF switching relay such as part 
number G4Y-152P available from Tateishi Electric Co. 
("Omron") of Tokyo, Japan, would then be used to 
apply one or the other of the two cable signals to 
converter tuner 100. Switching device 102 would be 
controlled to select signals from one or the other 
CATV feeder cable by a conventional transistor 
switch (part of switching device 102) responsive to 
the state of the 03 output on pin 7 of conventional 
addressable latch 140. 
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Converter tuner 100 f together with 
conventional frequency synthesizer 104 and the cir- 
cuits including crystal 106, capacitors 108, 110, 
112, 114, 116, 118, 120, resistors 122, 124, 126, 
128, and transistors 130 and 132, selects the por- 
tion of the cable television signal which the asso- 
ciated subscriber wishes to receive, converts that 
signal portion to a television signal on the channel 
to which the subscriber's television receiver 90 is 
tuned, and applies that signal to the DROP CABLE 
output terminal of the SU via conventional FM adder 
device 180, directional coupler 182, and capacitor 
184, In one embodiment, converter tuner 100 may be 
part number CVA 213A (channel 3) or CVA 215A (chan- 
nel 5) available from Toshiba Corporation of Tokyo, 
Japan (hereinafter "Toshiba"), or an equivalent de- 
vice to convert the CATV signals to the same or other 
channels or frequencies. Frequency synthesizer 104 
may be Toshiba part number TD6352P or an equivalent 
device. 

The converter circuitry operates as fol- 
lows. Via its DATA input lead, frequency synthe- 
sizer 104 receives a ten-bit main channel conversion 
coefficient ("MCCC") and a five-bit "swallow" con- 
version coefficient ("SCC"). The bits of these two 
coefficients, which are sometimes collectively re- 
ferred to as the main and swallow ("MS") coeffi- 
cients, are shifted into frequency synthesizer 104 
at the clock rate established by its CLOCK input. 
When all the bits of the MS coefficients have been 
shifted into frequency synthesizer 104, they are 
latched into the synthesizer in response to a signal 
applied to the LOAD input terminal. Frequency syn- 
thesizer 104 then uses the MS coefficients in a known 
manner to (1) scale down the frequency of the voltage 
controlled LOCAL OSCILLATOR ("LOC. OSC") output 
signal of converter tuner 100, (2) perform a phase 
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detection comparison between the scaled down LOG, 
OSC. signal freguency and the reference OSCILLATOR 
("OSC") signal frequency provided in part by crystal 
106, and (3) produce an error signal at the PHASE 
DETECTOR OUTPUT ("P/D OUT") terminal. The error 
signal produced by frequency synthesizer 104 is used 
to control the voltage controlled oscillator in con- 
verter tuner 100 to cause that oscillator to produce 
the demodulation signal frequency needed to convert 
the desired cable channel to the channel to which 
the subscriber's television receiver 90 is tuned. 

Addressable latch 140, which may be 
Toshiba part number TC40H259 or an equivalent de- 
vice, receives control and data signals from digital 
unit 55, stores that data, and outputs it to fre- 
quency synthesizer 104. In particular, addressable 
latch 140 receives data via its DATA input lead and 
processes that data in accordance with the function 
control signals applied to its A, B, and C input 
leads. The addressable latch in a particular SU is 
selected and thereby enabled by an appropriate sig- 
nal applied to the NOT ENABLE ( "NEA" ) input terminal 
of the addressable latch to be selected. (In gener- 
al, the logical polarity of signals and signal names 
appearing in the drawings will be ignored in this 
specification. Thus, for example, whereas the sig- 
nal at pin 14 of addressable latch 140 is actually 
an inverse enable signal, that signal is simply re- 
ferred to in this specification by its functional 
name "NEA" without regard for its logical polarity. ) 
Resistors 142-147 are pull-up resistors convention- 
ally associated with selected inputs and outputs of 
addressable latch 140. 

Addressable latch 140 also monitors wheth- 
er or not the associated subscriber is supplying his 
or her share of the AC power needed to operate the 
ECU. This function is performed in response to the 
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signal applied to the CLEAR <»CL») input terminal of 
addressable latch 140. If the associated subscriber 
is not providing AC power to the ECU via the sub- 
scriber's drop cable, the Q4 output signal of ad- 
dressable latch 140 controls the circuit including 
resistors 150-152, transistors 153-155, diode 156, 
inductor 158, and capacitor 159 to shut off power to 
associated converter tuner 100. This prevents any 
subscriber who is not supplying AC power to the ECU 
from receiving television signals from the ECU. The 
Q5 output signal of addressable latch 140 also indi- 
cates whether or not the associated subscriber is 
supplying AC power. This Q5 output signal is ap- 
plied to the POWER DETECT output terminal of the SU 
for use by digital unit 55. 

Each primary SU such as SU1 has a power 
section which includes filtering inductor 160, diodes 
161-163, capacitors 164-167, and resistors 168-169. 
Inductor 160 blocks VLF and CATV signals. Diodes 
161 and 162 respectively produce half-wave rectified 
power signals (»+" and «-■■) from a 60 volt or less 
AC power signal on the associated drop cable. The + 
and - signals are respectively connected to and summed 
with other + and - power signals from other sub- 
scribers and SUs (i.e., SU2-SU6) in the ECU. The 
summed power signals then are applied to common power 
unit 60 which is described in detail below. Circuit 
elements 163 and 167-169 constitute another half- 
wave rectifier circuit which produces a DC output 
signal (which is clamped to approximately +5V by 
diode 157) as long as the associated subscriber is 
supplying AC power via the drop cable. This DC out- 
put signal is applied to the CL input terminal of 
addressable latch 140 via voltage dividing resistors 
170-171 for the purpose described above. 

If a secondary SU (e.g., SU2 ) is associat- 
ed with SU1 to enable the subscriber to select and 
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receive two multiplexed channels via the drop cable, 
then the DC output signal produced by elements 163 
and 167-169 is also applied to the secondary SU via 
resistor 172 in the primary SU and jumper 173 in the 
secondary SU. Jumper 173 is a completed connection 
only in the secondary SU. Power supply elements 
160-169 are omitted from the secondary SU, as is 
capacitor 184. Also in the secondary SU, the termi- 
nal corresponding to the DROP CABLE terminal in 
Figure 2 is connected to the FM INPUT AND REVERSE 
HDRC OUTPUT terminal of the associated primary SU. 
Thus, the secondary SU selects one television chan- 
nel, adds the FM signal to the first television 
channel signal, and applies the resulting signal to 
the FM INPUT AND REVERSE HDRC OUTPUT terminal of the 
associated primary SU. The primary SU selects the 
second television channel, adds that signal to the 
signal received from the secondary SU, and applies 
the resulting signal to the subscriber's drop cable. 
In this way each subscriber can receive as many as 
two television channels multiplexed on a single drop 
cable. As mentioned above, each of the subscriber's 
television receivers is tuned to view one or the 
other of the two channels on the drop cable. The 
only other differences between the primary and sec- 
ondary SUs are (1) the use of different local oscil- 
lator frequencies so that the primary and secondary 
SUs place the selected cable channels on different 
drop cable channels, and (2) the omission in the 
secondary SU of what would otherwise be a redundant 
VLF input/output. 

The remaining elements in the SU are (1) a 
power filtering circuit including inductor 190 to 
block high-frequency signals from entering the +27V 
power line, and capacitor 192 and resistor 194 to 
remove high-frequency ripple from the +27V power 



_ 19 - 01 6723 

line, and (2) capacitor 196 which is connected be- 
tween the VLF input/output lead and ground. Direc- 
tional coupler 182 conveys VLF signals in both direc- . 
tions between the drop cable and the VLF input/output 
terminal . 

III. Analog Unit 

As shown in Figure 3, analog unit 54 in- 
cludes bandpass filter 200 for extracting the FM 
audio (approximately 88-108 MHz) and forward data 
(104 MHz plus or minus 100 KHz) signals from the 
CABLE SIGNAL. The FM signal is applied to each of 
the FM OUTPUT AND REVERSE HDRC INPUT terminals of 
analog unit 54 via input/output coupling network 
202, Each FM OUTPUT AND REVERSE INPUT HDRC terminal 
of analog unit 54 is connected to the FM INPUT AND 
REVERSE HDRC OUTPUT terminal of a respective one of 
the SUs. 

Input/output coupling network 202, bandpass 
filter 204, and lowpass filter 206 convey reverse 
HDRC signals (25 MHz plus or minus ,5 MHz) from the 
FM OUTPUT AND REVERSE HDRC INPUT terminals to the 
CABLE SIGNAL terminal. Thus, filters 204 and 206 
allow reverse HDRC signals to pass from subscriber 
premises SUB1, SUB2, etc. (Figure 1) through the ECU 
and directly to cable network 14, thereby providing 
a data signal path for direct communication via 
cable network 14 between the subscribers and head . 
end 12. However, filters 204 and 206 block other 
signals from directly passing from the subscribers 
and drop cables to cable network 14. In particular, 
filters 204 and 206 prevent signals, such as citizen 
band and other two-way radio signals, from entering 
cable network 14 and interfering with or degrading 
the reverse data signals sent from the ECUs to head 
end 12. In contrast, in a conventional two-way cable 



01 672 

-20- 

television system, such interfering signals typ- 
ically are picked up at various poorly or loosely 
connected or dirty or corroded drop cable connec- 
tions and cracked cable shields in the CATV system. 
The use of an HDRC channel and elements 204 and 206 
in the CATV system of the present invention thus 
allows for reliable, high-speed, direct two-way com- 
munication between subscribers and head end 12 by 
isolating cable network 14, and the reverse data 
transmitted thereon, from interfering signals picked 
up by numerous drop cable connections. 

Conventional bandpass filter 210 extracts 
the forward data signal from the output signal of 
bandpass filter 200. The forward data output signal 
of bandpass filter 210 is applied to mixer 212 for 
mixing with the 108.5 MHz output signal of local 
oscillator 214. The resulting 4.5 MHz output signal 
is amplified by conventional intermediate frequency 
amplifier 216 and applied to conventional detector 
220. Detector 220 converts the frequency-modulated 
( H FM U ) forward data signal to a base band forward 
data signal which is applied to the FORWARD DATA 
OUTPUT terminal of analog unit 54 for application to 
digital unit 55. 

IV. Communication Unit 

Figure 4 shows communication unit .56 in 
greater detail. Communication unit 56 is controlled 
by digital unit 55 and facilitates communication of 
(1) reverse data from the ECU to the CCC of head 
end 12, and (2) VLF data to and from the ECU and 
each associated subscriber's SPU. 

For communicating information from the ECU 
to head end 12, communication unit 56 includes re- 
verse channel selector 300, conventional modulator 
330, and conventional bandpass filter 332. Channel 
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selector 300, on command from digital unit 55, se- 
lects any one of four available reverse channels for 
transmission of ECU reverse data to head end 12. A 
two-bit reverse channel selection signal ("REV. 
CH. A" and "REV. CH. B") is applied from digital 
unit 55 to conventional binary decoder 302. Depend- 
ing on the bit combination present on the A and B 
inputs of decoder 302 (i.e., 00, 01, 10, or 11), one 
of the four outputs of decoder 302 will be low and 
all other outputs will be high. The outputs of de- 
coder 302, each of which is connected to a respec- 
tive one of four crystal-controlled oscillators 304, 
306, 308, and 310, in turn cause one of the four 
oscillators to be operative. Each oscillator 304, 
306, 308, and 310 is tuned to oscillate at a differ- 
ent frequency corresponding to one of the frequen- 
cies of the four channels available for reverse data 
communication. In one embodiment, oscillators 304, 
306, 308, and 310 operate at 19.125 MHz, 19.375 MHz, 
19.625 MHz, and 19.875 MHz, respectively. It will, 
of course, be appreciated that other frequencies and 
a different number of reverse channels can be used 
if desired. 

The output of the particular oscillator 
selected by decoder 302 is applied to modulator 330 
as a carrier frequency for modulation by the reverse 
data to be transmitted to head end 12. Modulator 
330 can be any conventional modulator for modulating 
digital signals onto an analog carrier* In a pre- 
ferred embodiment, modulator 330 is a binary phase- 
shift keyed ("BPSR") modulator, such as part number 
MC 1496 available from Motorola Corporation of 
Phoenix, Arizona (hereinafter "Motorola"). Data is 
modulated for transmission on each reverse channel 
at a data rate of 50 Kbps. 

Channel selector 300 also includes conven- 
tional logic circuit 305 (comprised, for example, of 
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conventional NOR and HAND gates) for receiving and 
enabling the transmission of digital reverse data 
from digital unit 55 to head end 12, and for receiv- 
ing a request-to-send ("RTS" ) signal from and pro- 
viding a clear-to-send ("CTS") signal to digital 
unit 55- If digital unit 55 is not sending data to 
head end 12, digital unit 55 maintains the RTS lead 
to logic circuit 305 in a logical «0" state. This 
causes logic circuit 305 to apply a signal to tran- 
sistor 309 through current-limiting resistor 307, 
thus shorting the output of oscillators 304, 306, 
308, and 310 to ground and preventing the applica- 
tion of carrier to modulator 330. In addition, log- 
ic circuit 305 (1) maintains the CTS lead in a 
logical "1" state, thus signaling to digital unit 55 
that it is not clear to send data, and (2) disables 
transmission of data signals to modulator 330. If 
digital unit 55 desires to send data to head end 12, 
it raises the RTS lead. This causes logic circuit 
305, after a short delay, to (1) remove the signal 
from transistor 309 to allow a carrier signal to be 
applied to modulator 330, (2) present a logical "0" 
state on the CTS lead to signal digital unit 55 that 
it is clear to send data, and (3) enable the passage 
of data signals to modulator 330. Digital unit 55 
may transmit data only while CTS is in a logical "0» 
state . 

Modulator 330 modulates the reverse data 
presented at its data input line onto the carrier 
signal presented at its carrier input line. The 
output of modulator 330 is a modulated signal 
having a selected one of four carrier frequencies 
which is applied to bandpass filter 332. Bandpass 
filter 332 has a 1 MHz passband centered at 19.5 MHz. 
The output of bandpass filter 332 is reverse channel 
output, which is applied to splitter-combiner network 
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52 (Figure 1) for transmission via cable network 14 
to head end 12* 

For enabling communications between the 
ECU and each associated subscriber SUB1, SUB2 ... 
etc., communication unit 56 includes bi-directional 
multiplexer 350 for connecting a first input/output 
line to any one of a plurality of second input/output 
lines as a function of a binary code appearing on 
subscriber address lines A, B, and C. Subscriber 
address lines A, B, and C are connected to digital 
unit 55 to enable digital unit 55 to selectively 
connect any one of the plurality of second input/out- 
put lines to the first input/output line. In a pre- 
ferred embodiment, multiplexer 350 is a l-to-8 multi- 
plexer, such as Toshiba part number TC4051BP, having 
8 second input/output lines, only 6 of which are 
used (one for each of up to six SUs). Each of the 
second input/output lines is connected to the VLF 
input/output terminal of a respective one of sub- 
scriber units SU1, SU2 ... etc. (see Figure 2). By 
presenting different code combinations on address 
lines A, B, and C (i.e., 000, 001, 010, 011, 100, or 
101), digital unit 55 can select a particular drop 
cable to enable a particular subscriber to communi- 
cate with the ECU. 

For receiving communications from sub- 
scribers, the first input/output line of multiplexer 
350 is connected through DC-blocking capacitor 336 
to the input of very low frequency CVIiF") demo- 
dulator 340. VLF demodulator 340 receives VLF-modu- 
lated analog signals transmitted from the SPUs at a 
data rate of 1200 bps (or any other convenient rate) 
and demodulates those signals into serial digital 
data for processing by digital unit 55. In one em- 
bodiment, the VLF signals received from the SPUs are 
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on/off amplitude-shift keyed ("ASK") modulated sig- 
nals having a carrier frequency of 468 KHz. A lo- 
gical "1" (mark) is represented by 100% carrier, and 
a logical "0" (space) is represented by 0% carrier. 
Demodulator 340 includes a conventional parallel 
tuned LC circuit 342 tuned to produce an output in 
response to the receipt at its input of a signal 
having a frequency of 468 KHz. The output of cir- 
cuit 342 is applied to surface acoustic wave ("saw") 
filter 344 also tuned to 468 KHz. The output of saw 
filter 344 in turn is connected to conventional am- 
plifier 346 which produces a mark and space data 
output in response to the presence and absence of 
carrier. This data output is applied to digital 
unit 55 for processing as data received from the 
SPUs. 

For communication from the ECU to the 
SPUs, data from digital unit 55 is applied to the 
data input connection of VLF modulator 320. In one 
embodiment, VLF modulator 320 modulates digital data 
signals at a data rate of 1200 bps (or any other 
convenient rate) from digital unit 55 into an on/off 
ASK analog VLF signal having a carrier frequency of 
430 KHz. Data from digital unit 55 turns on and off 
transistor 327 (via current- limiting resistor 328). 
Transistor 327 in turn controls on and off FET tran- 
sistor switch 324 via resistors 325 and 326. The 
430 KHz carrier signal produced by conventional 
crystal-controlled oscillator 322 is applied to the 
base of transistor 360 which is connected in such a 
way that the carrier signal appears at the transis- 
tor's collector shifted 180° relative to the carrier 
signal appearing at the transistor's emitter. The 
collector carrier signal is switched on and off by 
transistor switch 324 in accordance with the VLF 
data to be transmitted to an SPU. This switched 
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carrier signal is applied to the first input/output 
line of multiplexer 350 via resistor 334 for trans- 
mission to one of the plurality of subscriber SPUs. 
The continuous carrier signal appearing at the emit- 
ter of transistor 360 is applied to all of the sec- 
ond input/output lines of multiplexer 350 via 
transistor 370 and resistors 381-386. In this way, 
there is constant 430 KHz carrier on all of the sec- 
ond input/output lines of multiplexer 350 except 
when the carrier on one of those lines is cancelled 
by the switched carrier from transistor switch 324 ♦ 

V. Digital Unit 

As shown in Figure 5, digital unit 55 has 
two major subparts. Those subparts are (1) signal 
processing portion 55a (shown in Figures 5a-5f), and 
(2) memory portion 55b (shown in Figures 5g-5i). 
These two portions of digital unit 55 are intercon- 
nected by means of the terminals represented by rec- 
tangles and numbered 01-40. For example, the 
terminal numbered 01 in Figure 5f is connected to 
the correspondingly numbered terminal in Figure 5g. 

Digital unit 55 includes conventional uni- 
versal synchronous or asynchronous receiver/ trans- 
mitter ("USART") 400, such as part number 8274 
available from Intel Corporation of Santa Clara, 
California (hereinafter "Intel"). USART 400 con- 
verts HDLC- formatted serial forward data received 
from head end 12 into parallel data for processing 
by the remainder of digital unit 55. USART 400 also 
converts parallel reverse data generated by other 
elements in digital unit 55 into HDLC- formatted 
serial data for transmission back to head end 12. 
The operation of USART 400 is augmented by gate 
array 402, shown in detail in Figures 5k-5s, which 
performs various functions such as converting non- 
return to zero inverted ("NRZI") forward data from 
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head end 12 on the FORWARD DATA lead to non-return 
to zero ("NRZ") "receive" data on the RXD lead. 
Gate array 402 also converts NRZ "transmit" data on 
the TXD lead to NRZI reverse data on the REVERSE 
DATA lead. 

USART 400 and gate array 402 are also in- 
terconnected by INTERRUPT ("INT"), CLOCK ("CLK"), 
RXC, TXC, READ ( "RD" ) , WRITE <"WR"), and RESET 
("RES") leads. The INT signal is generated by 
USART 400, is inverted by gate array 402, and is 
applied to the INTO terminal of microprocessor 420. 
This signal is used to alert microprocessor 420 to 
the occurrence of an important event in USART 400 
(e.g., the fact that a character has been received 
or transmitted via the FORWARD or REVERSE DATA 
leads). The CLK3 output signal of gate array 402 is 
derived from the CLKOUT output signal of micropro- 
cessor 420. In particular, the 6MHz CLKOUT signal 
is divided by two by gate array 402 to produce the 
3MHz CLK3 output signal which is applied to USART 
400. The RXC output signal of gate array 402 is a 
clock signal derived by gate array 402 from the NRZI 
forward data signal- The TXC input signal of gate 
array 402 is a clock signal produced by microproces- 
sor 420 to control the rate at which reverse data is 
transmitted back to head end 12 . The source of the 
RD and WR signals is microprocessor 420. These sig- 
nals respectively cause other devices in digital 
unit 55 to output data so that microprocessor 420 
can read it, or cause other devices in digital 
unit 55 to input data from microprocessor 420. The 
ultimate source of the RESET or RES signals is power 
detect circuit 480. The POWER DETECT input terminal 
of digital unit 55 is connected to the RESET output 
terminal of common power unit 60 (Figure 6). Power 
detect circuit 480 produces an output signal for 
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resetting microprocessor 420 when power is restored 
following a power outage. Microprocessor 420 re- 
sponds to this RES input signal by producing a RESET 
output signal which is applied to the RESET input 
terminal of gate array 402. Gate array 402 applies 
an inverted RESET signal to USART 400, microcomputer 
450, and hex inverting buffer 465. 

Gate array 402 is shown in detail in 
Figures 5k-5s. In Figure 5k, reference number 250 
denotes a typical input buffer; reference number 252 
denotes a typical AND gate? reference number 254 
denotes a typical NAND gate; reference number 256 
denotes a typical J-K flip-flop; reference number 
258 denotes a typical D-type flip-flop; reference 
number 260 denotes a typical OR gate; and reference 
number 262 denotes a typical output buffer. In Fi- 
gure 5s , reference number 264 denotes a typical 
latch. The following Table B correlates the gate 
array 102 pin numbers shown in Figure 5c with the 
lead labels used in Figures 5K-5s: 
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Figure 5c Lead Label in 

Pin Number Figures 5k-5s 

1 INI 

2 REST 

3 IN10 

4 IN3 

5 IN4 

6 IN5 

7 IN6 

8 IN7 

9 IN8 

10 IN9 

11 IN11 

12 IN12 
13 

14 GND 

15 IN13 

16 OT10 

17 OT9 

18 OT8 

19 OT7 

20 OT6 

21 OT5 

22 OT4 

23 OT3 

24 OT2 

25 OT1 

26 OT12 

27 OT11 

28 VCC 

In addition, leads with EX labels in Figures 5k-5s 
are connected to similarly labelled leads in 
Figures 5k-5s. For example, the output lead la- 
belled EX4 in Figure 5m is connected to the input 
lead labelled EX4 in Figure 51. The detailed opera- 
tion of the gate array circuits shown in Figures 5k-5s 
will be readily apparent to those skilled in the art 
from the circuits themselves and from the preceding 
and following functional description of gate array 
402 in relation to the other components of digital 
unit 55. 

USART 400 has a REQUEST TO SEND (»RTS n or 
"DTRA") lead by which it interrogates communication 
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unit 56 to ensure that the communication unit is 
ready to transmit reverse data to head end 12. If 
communication unit 56 is ready to transmit reverse 
data, the communication unit sends an appropriate 
signal to USART 400 on the CLEAR TO SEND ("CTS" or 
"CTSA") lead. USART 400 selects the reverse data 
channel to be used by means of signals on the RE- 
VERSE DATA CHANNEL SELECT A and B ( "RTSA" and 
"RTSB") leads, which are also connected to communi- 
cation unit 56. 

Pull-up resistor networks 404-407 are con- 
nected in the conventional way between +5V power 
supply circuit 414 and the CTS, RTSA, RTSB, RTS, 
INTERRUPT, FORWARD DATA, and REVERSE DATA leads, as 
well as to the TXDB and RXDB leads which are not 
used* Power supply circuit 414 is configured con- 
ventionally to provide noise protection for the +5V 
power signal used throughout digital unit 55. The 
VCC terminal of USART 400 is also conventionally 
connected to +5V power supply 414 in parallel with 
capacitors 408 and 409. The VCC terminal of gate 
array 402 is similarly connected to the +5V power 
supply in parallel with capacitors 410 and 411. The 
SYNCA terminal of USART 400 is clamped to the +5V 
supply via resistor 412. The PRI, CDA, and GROUND 
("GND") leads of USART 400 and the GROUND ("GND") 
lead of gate array 402 are all connected to ground. 

USART 400 applies parallel forward data to 
the data bus of digital unit 55 via terminals D0-D7. 
USART 400 also receives parallel reverse data from 
the data bus via terminals D0-D7- The data bus dis- 
tributes data among USART 400, microprocessor 420, 
latches 430 and 432, multiplexers 440 and 442, micro- 
computer 450, and memory unit 475. Pull-up resistor 
network 413 is connected in the conventional way 
between the +5V power supply and the data bus leads. 
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Microprocessor 420, which can be a conven- 
tional microprocessor such as Intel part number 
80186, performs such functions as (1) communicating 
with head end 12, (2) processing subscriber requests 
(e g channel selection), and (3) communicating 
with microcomputer 450. in addition to the data bus 
connections, microprocessor 420 communicates with 
USART 400 via its DRQ1, INTA0, DRQ0, Al, A2, PCS0, 
TIOUT, and T0OUT leads. When USART 400 is to read 
data directly from the memory portion 55b of digital 
unit 55, USART 400 requests direct memory access 
("DMA") for reading by applying a DRQ1 signal to 
microprocessor 420. Microprocessor 420 acknowledges 
receipt of an INTO signal from USART 400 via gate 
array 402 as described above by means of an INTA0 
output signal. When USART 400 is to write data di- 
rectly to the memory portion 55b of digital unit 55, 
USART 400 requests direct memory access ("DMA") for 
writing by applying a DRQ0 signal to micropressor 
420. The Al output signal of microprocessor 420 is 
applied to USART 400 to select one of two register 
sets in USART 400 for connection to the data bus. 
The A2 output signal of microprocessor 420 is ap- 
plied to USART 400 to one of two register types 
(i e., control "C" or data »D") within the USART 
register set selected by the Al signal. The PCSO 
(programmable chip select 0) output signal of micro- 
processor 420 is used to select USART 400 for read- 
ing data from (WR) or writing data to (RD) micro- 
processor 420. The T0OUT output signal of micro- 
processor 420 is a timer signal which controls 
the rate at which forward and reverse data are 
transmitted. The TIOUT output signal of micropro- 
cessor 420 is similar to the T0OUT signal, but con- 
trols the data rate on unused channel TXDB/RXDB. 

Microprocessor 420 also communicatee with 
gate array 402 via its T0OUT, PCS2, PCS4, BHE. INTO, 
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RESET, CLOCK OUT ( "CLKOUT" ) , READ ("RD"), and WRITE 
("WR" ) leads. The TOOUT output signal of micropro- 
cessor 420 is described above* The PCS 2 and PCS4 
(programmable chip select 2 and 4) output signals of 
microprocessor 420 are similar to the PCSO signal 
described above* The BHE (byte high enable) output 
signal of microprocessor 420 is used to allow the 
16-bit data bus to be used as an 8-bit data bus. 
The INTO input signal of microprocessor 420 is de- 
scribed above in connection with USART 400 and gate 
array 402- The RESET, CLKOUT, RD, and WR output 
signals of microprocessor 420 are also described 
above. 

Microprocessor 420 applies data and ad- 
dress signal information to the data bus and re- 
ceives such information from the data bus via its 
ADQ-AD15 leads. Microprocessor 420 communicates 
directly with microcomputer 450 via its INT1, INT3, 
and PCS1 leads. Microprocessor 420 applies addi- 
tional control signals to memory unit 475 via its 
UPPER CHIP SELECT ("UCS"), MIDDLE CHIP SELECT 
("MCS0" ), and LOWER CHIP SELECT ("LCS") leads. The 
operating frequency of microprocessor 420 is estab- 
lished in the usual way by the circuit including 
crystal 421 and capacitors 422 and 423. The VCC, 
T0IN, TUN, SRDY, and ARDY leads are connected to 
the +5V power supply in parallel with capacitors 424 
and 425. The TEST, GROUND ("GND"), NMI, and HOLD 
leads are connected to ground. As mentioned above, 
the RES terminal of microprocessor 420 is connected 
via power detect circuit 480 (including resistors 
481-486, inductor 487, transistors 488-489, Zener 
diode 490, diode 491, and capacitor 492) to the POW- 
ER DETECT input terminal of digital unit 55. The 
POWER DETECT terminal is connected the RESET output 
terminal of common power supply 60 and is used to 
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detect an AC power failure. When AC power is 
restored following a power interruption, power de- 
tect circuit 480 holds microprocessor 420 in the 
reset condition until sufficient time has elapsed to 
allow the microprocessor to re-initialize itself 
properly. For this purpose, the output signal of 
power detect circuit 480 is connected to the RESET 
("RES") terminal of microprocessor 420 in parallel 

with capacitor 426. 

Latches 430 and 432 are used to store ad- 
dress signal information produced by microprocessor 
420 at terminals AD0-AD15 while associated data sig- 
nals are transmitted or received via those same mi- 
croprocessor terminals. The 1Q-8Q output leads of 
latches 430 and 432 collectively comprise an address 
bus which is connected to memory unit 475. Latches 
430 and 432 are enabled by the ADDRESS LATCH ENABLE 
( "ALE" ) signal produced by microprocessor 420 and 
applied to the G input terminal of each latch. Pow- 
er (+5V) is applied to the VCC input terminal of 
each latch 430 and 432 in parallel with capacitors 
434-436. The OC terminals of both latches are con- 
nected to ground. 

Multiplexers 440 and 442 act as an inter- 
face between 16 manually positioned switches 444, 
which specify the address of the ECU, and micropro- 
cessor 420 to enable the information represented by 
switches 444 to be read by the microprocessor in two 
successive 8-bit bytes. The signal for selecting 
("SEL" ) multiplexers 440 and 442 comes from latch 
432. The multiplexers are advanced or stepped by 
the signal applied to their OC terminals from gate 
array 402. Power (+5V) is supplied to the VCC termi- 
nals of multiplexers 440 and 442 in parallel with 
capacitors 445-447. Pull-up resistor networks 448- 
449 are conventionally connected between the +5V 
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power supply and the data input leads of the multi- 
plexers . 

Microcomputer 450, which can be a conven- 
tional microcomputer such as Intel part number 8472, 
performs such functions as (1) controlling communi- 
cations with the subscribers via the drop cables, 

(2) controlling the tuner/converters in the SUs, and 

(3) communicating with microprocessor 420. Micro- 
computer 450 is connected to the data bus via its 
D0-D7 leads. The VDD, VCC, and SS leads of micro- 
computer 450 are connected to the +5V power supply 
in parallel with capacitors 451 and 452. The AO 
lead is connected to the SEL input terminals of mul- 
tiplexers 440 and 442. The P25, P24, and CS leads 
are connected directly to microprocessor 420 as men- 
tioned above. The RESET, WRITE ("WR"), READ ("RD"), 
XTAL2, XTAL1, and Tl leads are connected to gate 
array 402. The RD lead is also connected to memory 
unit 55b. The signals on the XTAL1 and XTAL2 leads 
determine the operating frequency of microcomputer 
450. Pull-up resistor network 453 is connected be- 
tween these leads and the +5V power supply. 

The P20-P23 and PROG terminals of micro- 
computer 450 are connected to conventional 
input/output expander 454 which may be Intel part 
number TMP82C43P. Expander 454 allows a small num- 
ber of microcomputer input/output terminals to be 
connected to a larger number of input/output leads. 
The EA and VSS leads of microcomputer 450 are con- 
nected to ground. In a development configuration, 
the P17 lead of microcomputer 450 is connected via 
pull-up resistor 455 to the +5V power supply, and 
via manually operated switch 456 to ground. 

Microcomputer 450 receives VLF data from 
communication unit 56 via its TO lead. The P16 lead 
is not used. Six SUBSCRIBER SELECT signals are pro- 
duced by microcomputer 450 and applied to leads 
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P10-P15. Each of these signals is applied to a re- 
spective one of the six SUs in this ECU in order to 
select the one or more of the SUs which is to re- 
spond to the DATA and FUNCTION SELECT signals men- 
tioned below. The signals on leads TO and P10-P16 
pass through conventional buffering and pull-up re- 
sistor network 457, which is also connected to the 

+5V power supply. 

The +5V power supply is connected to 
input/output expander 454 in parallel with capaci- 
tors 458 and 459. The CHIP SELECT (»CS») and GROUND 
( "GND" ) leads are connected to ground. The signal 
on lead P43 is serial DATA for use by the SU or SUs 
selected by the SUBSCRIBER SELECT output signals of 
microcomputer 450. For example, this DATA signal 
may be the MS coefficients used by the SUs as de- 
scribed above in relation to the SUs. The signals 
on leads P40-P42 are the three FUNCTION SELECT sig- 
nals which are applied to the SUs to control their 
processing of the above-mentioned DATA signal. The 
signals on the P60-P63, P70, and P71 leads are re- 
spectively the six POWER DETECT signals produced by 
the SUs as described above. As mentioned above, 
each of these signals indicates whether or not the 
associated subscriber is supplying his or her share 
of the total AC power required for operation of the 
ECU. The signal on the P53 lead is the VLF data 
signal to be transmitted from the ECU to a selected 
subscriber's SPU via communication unit 56. The 
signals on the P50-P52 leads are also applied to 
communication unit 56 where they are used to control 
multiplexer 350 which selects the SPU that is to 
send or receive VLF data. The signals on leads 
P40-P43, P50-P53, P60-P63, and P70-P71 pass through 
conventional buffering and pull-up or clamping re- 
sistor network 460. Leads P72 and P73 are respec- 
tively connected to ground via manually operated 
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switches 461 and 462 and to the +5V power supply via 
pull-up resistor network 463. Switches 461 and 462 
allow the ECUs in the system to be grouped in up to 
four different addressable banks. 

Back-up power supply 464 operates during a 
total AC power failure to prevent loss of data in an 
essential portion of memory unit 55b, i.e., the por- 
tion of the memory unit selected by the LOWER CHIP 
SELECT ("LCS") signal, A back-up power supply 
includes conventional hex inverting buffer 465, re- 
sistors 466-469, capacitors 470-472, diode 473, and 
inductor 474. Buffer 465 may be Toshiba part number 
TC40H368P or an equivalent device. The back-up pow- 
er is actually derived from capacitor 471 which is a 
relatively large storage capacitor. While the AC 
power is on, capacitor 471 is charged from the +5.7 
volt power supply via the circuit including elements 
468, 469, and 472-474. During an AC power interrup- 
tion (as indicated by the reset signal applied to 
the 1A input terminal of buffer 465), capacitor 471 
supplies +5V back-up power to energize buffer 465, 
to provide an LCS signal, and to provide +5V power 
to the portion of memory unit 475 selected by the 
LCS signal. 

Memory unit 55b includes two conventional 
16K~byte read only memories ("ROMs") 476 and 477 
which store the operating program instructions for 
microprocessor 420. Each of ROMs 476 and 477 may be 
Intel part number 27128, or an equivalent device. 
Memory unit 55b also includes six conventional 
8K-byte random access memories ("RAMs") 493-498 
which store the data needed for control of the ECU. 
Each of RAMs 493-498 may be Toshiba part number 
TC5565PL-15 or an equivalent device. The connection 
of the various elements of memory unit 55b to the 
remainder of digital unit 55, as well as the 
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inter-connection of the memory unit elements, is 
entirely conventional and will be readily apparent 
to those skilled in the art- The UCS, MCSO, and LCS 
signals are used to extend the 16-bit address infor- 
mation to allow use of more memory than can be ac- 
cessed using only 16 bits. The UPPER BANK SELECT 
("BKU") and LOWER BANK SELECT ( "BKL" ) signals pro- 
duced by gate array 402 are used in combination with 
jumper network 478 to allow the relative amounts of 
ROM and RAM to be changed if desired. RAMs 495 and 
496 are the memory unit elements energized by 
back-up power supply 464 in the event of an AC power 
outage as described above. 

VI. Common Power Supply 

To reduce the amount of power required to 
be supplied by the CATV system operator, the power 
required to operate each ECU is supplied by the sub- 
scribers served by that ECU. This is accomplished 
by having each master SPU apply a 60-volt AC power 
signal to the SPU's associated drop cable. As ear- 
lier described, the AC power signals from each sub- 
scriber are converted by each subscriber's associated 
SU into + and - half-wave rectified DC power signals. 
The + and - signals are respectively summed and ap- 
plied to common power unit 60. 

Figure 6 shows common power unit 60 in 
greater detail. As shown in Figure 6, the combined 
+ and - power obtained from the SUs is applied to a 
filter/smoothing circuit 510. Filter/smoothing 
circuit 510 includes a plurality of filtering capa- 
citors 514 and 516 to further remove AC ripple from 
the input power. A pair of series-inductances 512 
remove any CATV or VLF communication signals still 
present with the power signal. 

The output of filter/smoothing circuit 510 
is a well-filtered but unregulated DC voltage. 
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This DC voltage output is applied to the input of a 
conventional switching power supply 520. Switching 
power supply 520 includes a step-down transformer 
522 for producing as an output three AC power sig- 
nals. These AC power signals are each half-wave 
rectified by rectifying diodes 532 , 534, and 536, 
respectively. The outputs of diodes 532, 534, and 
536 are smoothed and filtered by capacitances 543, 
545, and 547 and inductances 542, 544, and 546. The 
outputs of the capacitance/inductance smoother/filter 
circuits are each applied as inputs to conventional 
voltage regulator circuits 530, 540, and 550, respec- 
tively. Voltage regulator circuits 530, 540, and 
550 regulate the voltage appearing at their inputs 
to DC voltage levels of 27 volts, 12 volts, and 5 
volts, respectively. These output voltages are each 
further filtered by output capacitors 570, 572, and 
574. A fourth regulated output of 5.7 volts is ob- 
tained from the circuit comprising series-pass 
transistor 560, diode 562, and Zener diode 564. The 
output signal of inductor 546 is also used as a RESET 
signal for indicating an AC power failure. This 
RESET signal is applied to the POWER DETECT input 
terminal of digital unit 55 as described above. 

The regulated DC output voltages of common 
power supply 60 are used to power the circuitry of 
the associated ECU. Thus, +5V, +12V, and +27V sig- 
nals are applied from common power supply 60 to each 
subscriber unit (Figure 2), as well as to analog 
unit 54 (Figure 3), communication unit 56 (Figure 4), 
and digital unit 55 (Figure 5). To ensure that each 
subscriber equitably shares in providing power to 
operate the ECU associated with that subscriber, 
each SU includes power detection circuitry, earlier 
described, to turn the SU off in the event that AC 
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power is not being received from the drop cable as- 
sociated with the SU. 

Vii. subscriber Processing Unit 

Subscriber processing units (SPUs) are 
located within subscriber residences. Each SPU is 
designed to (1) accept and transmit to its associated 
ECU subscriber-entered data, such as channel tuning 
requests, pay-per-view requests, parental control 
requests, and other functions normally associated 
with the television viewer, and (2) receive data and 
commands from the ECU to display information to a 
subscriber and control on and off the operation of 
the subscriber's television receiver. In addition, 
each SPU may serve as a data input terminal to accom- 
modate audience response, shop-at-home, and other 
occasional two-way activities. Figure 7 shows a 
typical master SPU in detail. 

As shown in Figure 7, a typical master SPU 
is connected via plug 761 to a source of subscriber- 
supplied 120-volt AC power. Transformer 762 steps 
down this power for use by the SPU. Conventional 
rectifier and smoothing network 760 rectifies the AC 
power for application to conventional voltage regu- 
lator circuit 764. Voltage regulator circuit 764 
supplies as an output ("+«) all necessary regulated 
DC voltages required to operate the circuitry of the 
SPU. 

In addition to supplying AC power to 
recti fier/filter 760, transformer 762 provides 
as an output a source of 60 volt, 60 Hz AC power for 
application to the drop cable connecting the SPU to 
its associated ECU. For this purpose, transformer 
762 includes a separate secondary winding connected 
to capacitor 761 and inductor 763. Inductor 763 
presents a high impedance to the relatively high 
frequency CATV, VLF, and reverse HDRC signals, but 
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pre septs a low impedance to the lower frequency AC 
power signals. AC power signals are tapped off from 
inductor 763 and applied to terminal 767 to which is 
connected the drop cable. Thus, each subscriber, 
via the master SPU in the subscriber's residence, 
provides a share of the total power required to op- 
erate the ECU to which the subscriber 1 s SPU is con- 
nected. If the SPU of Figure 7 were a slave SPU, 
inductor 763 would be removed so that only the sub- 
scriber^ master SPU would supply power to the drop 
cable. 

Drop cable terminal 767 is also connected 
to one terminal of conventional directional cou- 
pler 778 through capacitor 765. Capacitor 765 
presents a high impedance to 60 Hz AC power signals, 
but a low impedance to the higher frequency CATV, 
VLF, and reverse HDRC signals. Another termi- 
nal of directional coupler 778 is connected via 
combiner 779 to a terminal ("TV") to which the sub- 
scriber's television receiver 90 (Figure 1), optional 
FM audio receiver equipment, and optional forward 
HDRC utilization equipment are attached. In this 
way, CATV signals (including television, FM audio, 
and forward HDRC signals) received from the ECU are 
transmitted to the devices which utilize those 
signals. Combiner 779 adds the reverse HDRC signal 
for application to the drop cable. Although in the 
preferred embodiment, a subscriber's television, FM 
audio and HDRC equipment are connected to the drop 
cable via connection to the SPU, it will of course 
be appreciated that such equipment may instead be 
connected to the drop cable without direct connec- 
tion to the SPU by utilizing a conventional direc- 
tional coupler and capacitor. Thus, the present 
invention provides subscribers with great flexibility 
in variously locating the SPU and the subscribers 1 
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television apparatus and other equipment within the 
subscribers' premises. 

The terminal of directional coupler 778 
connected to the TV and FM audio terminal is also 
connected to the input of conventional VLF demodu- 
lator 770. Demodulator 770 receives signals trans- 
mitted from the ECU, including CATV and VLF communi- 
cation signals. As already described with respect 
to an embodiment of the ECU, ECU-to-SPU VLF communi- 
cation signals are ASK-modulated signals having a 
carrier frequency of 430 KHz. This carrier signal 
is on continuously except when data is being trans- 
mitted. Demodulator 770 demodulates the applied 
ECU-to-SPU VLF signals to produce serial digital 
data as an output. This is accomplished in one em- 
bodiment by parallel tuned LC circuit 776 which is 
tuned to 430 KHz. Conventional amplifier/filter 
circuit 774, which in one embodiment uses a surface 
acoustic wave ("saw") filter as the filtering ele- 
ment, receives the output of circuit 776 to provide 
an output only when 430 KHz carrier is detected. 
The output from circuit 774 is then applied to opera- 
tional amplifier 772 which produces an output that 
is high or low in response to the presence or ab- 
sence, respectively, of a signal from amplifier/fil- 
ter 774. Operational amplifier 772 thus produces a 
digital data output representative of the informa- 
tion transmitted to the SPU from the ECU via the VLF 
signal. 

The digital data output of demodulator 770 
is applied to a data input line and to an interrupt 
input line of conventional microcomputer 700. Micro- 
computer 700 may be any suitable commercially avail- 
able microprocessor or microcomputer such as Toshiba 
part No. IMP 4740P, which is 4-bit microcomputer 
having 4k bytes of on-board ROM and 256 bytes of 
on-board RAM memory. An object and source code 
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computer program listing which will be readily under- 
stood by those skilled in the art suitable for con- 
trolling the operations of microcomputer 700 is 
annexed hereto at Appendix A. 

Microcomputer 700 utilizes data received 
from the ECU to display information on conventional 
7-segment display 710 . In one embodiment, display 
710 is capable of displaying two decimal digits 
representative, for example, of the television chan- 
nel to which the associated SU in the ECU is tuned. 
Microcomputer 700 drives display 710 in a conven- 
tional manner by multiplexing display data onto a 
common seven-line bus Bl and alternately enabling 
two return lines A and B. Resistor-pack 712 in- 
cludes seven resistors, each resistor being in se- 
ries with a line of bus Bl to provide current 
limiting for display 710. 

Microcomputer 700 also utilizes data re- 
ceived from the ECU to illuminate a so-called order 
event lamp. In one embodiment, the order event lamp 
is a conventional light emitting diode (LED) 790 
connected to microcomputer 700 via current limiting 
resistor 792. As described in greater detail below, 
the order event lamp may be utlized to inform the 
subscriber that the subscriber is viewing a program 
for which the subscriber will be charged an 
additional fee. 

Another circuit element controlled by micro- 
computer 700 is television power relay 791. Tele- 
vision power relay 791 is a normally-open relay 
which controls the application of 120-volt AC power 
to power outlet 793, into which the associated tele- 
vision receiver 90 is plugged. Relay 791 is con- 
trolled on and off on command from the ECU. 

Also connected to microcomputer 700 is 
keyboard 720 for use by the subscriber, for example, 
in entering channel selection requests. In one em- 
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bodiment, keyboard 720 is a conventional membrane 
matrix keyboard having four columns and four rows. 
A common bus B2 having eight lines connects the key- 
board's row and column outputs via resistor pack 722 
to corresponding inputs of microcomputer 700. In 
addition to keyboard 720, an optional remote control 
unit ("RCU") may be used to enable a subscriber to 
remotely enter data into the SPU (see Figure 1). 
Such an RCU may be of any type, wired or not. In 
one embodiment, the RCU is a conventional wireless 
device which communicates with the SPU by transmit- 
ting coded infra-red light. In the SPU, conventional 
remote control receiver 730 having a photo-diode 
sensitive to infra-red light receives these coded 
signals and converts them into serial digital data. 
This data is then provided to microcomputer 700. 

Microcomputer 700 communicates subscriber- 
entered channel and other requests to the attached 
Ed, by sending digital data to VLF modulator 740. 
The digital data turns transistor 742 on and off via 
current-limiting resistor 783. In turn, transistor 
742 turns on and off FET transistor 746 via resistors 
743, 745, 747» 749. FET transistor 746 controls 
on and off the output of continuously operating 468 
KHz oscillator 744 to ASK modulate a 468 KHz signal. 
Saw filter 748 provides bandpass limiting for the 
modulated output of modulator 740. The output of 
saw filter 748 is applied to an emitter-follower 
circuit comprising transistor 750 and resistors 752- 
755 Capacitor 751 blocks DC voltage. The output 
of the emitter-follower circuit is applied through 
capacitor 757 and resistor 756 to a terminal of 
directional coupler 778. The VLF modulated signal 
is then applied from directional coupler 778 to 
the drop cable for transmission to the attached ECU 
on the SPU-to-ECU communication channel. 
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For enabling each of a plurality of SPUs 
(i.e., a master SPU and one or more slave SPUs) con- 
nected to a drop cable to selectively communicate 
with the ECU, each SPU is given a unique address at 
the time the SPU is installed in the subscriber's 
residence. This is accomplished by placing appro- 
priate jumper wires in jumper block 782. Jumper 
block 782 has 2 jumper connections, each representing 
one bit of a 2-bit address. By selectively jumping 
the terminals in jumper block 782, each SPU attached 
to an ECU may be assigned any of 4 different addres- 
ses, in addition, switch 780 serves to identify the 
SPU depending on whether the switch is opened or 
closed as either a master SPU associated with a pri- 
mary SU in the ECU, or a slave SPU associated with a 
secondary SU in the ECU. Typically, the master SPUs 
are assigned binary address 00 in jumper block 782, 
and slave SPUs are assigned any address 01, 10, or 
11 in jumper block 782. 

Communication between the ECU and its as- 
sociated SPUs is via separate transmit and receive 
channels over the drop cable. As mentioned above, 
the first channel, the ECU-to-SPU channel, is a VLF 
channel having a carrier frequency of 430 KHz. The 
second channel, the SPU-to-ECU channel, is a VLF 
channel having a carrier frequency of 468 KHz. Both 
channels carry data at a rate of 1200 bps, although 
other convenient data rates may be used. Each SPU 
associated with an ECU transmits data to the ECU on 
the common SPU-to-ECU channel. Similarly, the ECU 
transmits data to each associated SPU on the common 
ECU-to-SPU channel. 

VIII. Head End 

Elements 34 and 36 of head end 12 are 
shown in greater detail in Figure 8. The forward 
and reverse data signals on cable network 14 are 
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coupled to combiner 800 by combiner 32. Combiner 
800 applies the forward data signal from the modu- 
lator portion 810 of modem 34 to combiner 32, and 
applies the reverse data signal from combiner 32 to 
the demodulator portion 840 of the modem. 

Central control computer 36, which may 
be any suitable computer such as a conventional 
Intel 330 computer, includes conventional main 
central processing unit ("CPU") 880, conventional 
main memory 882, conventional output buffer unit 884 , 
and four conventional main input buffer units 886-889. 
All of elements 880, 882, 884, and 886-889 are con- 
ventionally interconnected via communications bus 890. 
Depending on the data rates and the speed of operation 
of buffer units 884 and 886-889, it may be possible 
to combine the functions of units 884 and 886-889 
into a smaller number of buffer units. Main CPU 880 
includes or is coupled to conventional input/output 
devices (not shown) for use by the operators of the 
system to control the system. 

Each of buffer units 884 and 886-889 in- 
cludes a conventional high level data link ("HDLC" ) 
controller portion, a conventional CPU portion, and 
a conventional memory portion. The HDLC controller 
portion of output buffer unit 884 converts parallel 
forward data originated by main CPU 880 to a serial 
NRZI forward data signal. This forward data signal 
is applied to conventional EIA RS 422 interface 
device 812 in the modulator portion 810 of modem 34. 
Interface device 812 applies the forward data signal 
to conventional TTL buffer 814. TTL buffer 814 ap- 
plies the forward data to PIN diode switch 816 which 
frequency modulates the forward data signal by switch- 
ing back and forth between 103.9 MHz and 104.1 MHz 
oscillators 818 and 820 in accordance with the applied 
data signal. The frequency modulated forward data 
signal is applied to surface acoustic wave bandpass 
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filter 822 and then to combiner 800 for application 
to cable network 14 via combiner 32. 

Considering now the elements which re- 
ceive, demodulate, and process the reverse data sig- 
nals, it will be recalled that there are four 
reverse data channels having frequencies of 
19.125 MHz, 19.375 MHz, 19.625 MHz, and 19.875 MHz, 
respectively, and that the reverse data is in NR2SI 
protocol. All of these reverse data signals are 
passed through conventional bandpass filter 842 and 
conventional preamplifier 844. The output signal of 
preamplifier 844 is applied to four similar demodu- 
lator circuit paths, only one of which is shown in 
detail in Figure 8. Each of these circuit paths 
demodulates the reverse data signal in a respective 
one of the reverse data channels. 

In each of the above-mentioned circuit 
paths, the reverse data signal is mixed by mixer 850 
with the output signal of local oscillator 852 having 
a frequency selected such that the associated reverse 
data channel signal frequency minus the local oscil- 
lator frequency equals 10.7 MHz. Mixer 850 therefore 
shifts the associated reverse data channel signal to 
10.7 MHz. The output signal of mixer 850 is applied 
to bandpass filter 854 which eliminates all signals 
other than the 10.7 MHz modulated signal. The output 
signal of bandpass filter 854 is applied to conven- 
tional intermediate frequency ("IF") amplifier 856. 
IF amplifier 856 is augmented by conventional carrier 
detector device 858 which applies a request to send 
("RTS") output signal to conventional EIA RS 422 
interface device 866 whenever a 10.7 MHz signal is 
detected. Conventional Costas loop device 860 con- 
verts the 10.7 MHz data signal to a baseband data 
signal which is applied to interface device 866. 
The baseband data signal is also applied to program 
logic array 862 which uses the data signal and the 
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higher frequency output signal of oscillator 864 to 
produce a clock signal pulse during each bit interval 
in the asBociated NRZI data signal. This clock sxg- 
nal is also applied to interface device 866. 

interface device 866 applies the carrier 
detect, clock, and NRZI data signals to the associ- 
ated input buffer device 886-889. The HDLC control- 
ler portion of the buffer device converts the serxal 
NRZI data to parallel data suitable for further 
processing by central control computer 36. 

IX. ecu o peration 

Microprocessor 420 (hereafter sometimes 
the "Data Processor") is responsible for controlling 
the overall operation of the ECU. This responsibility 
includes communicating with the CCC at head end 12, 
initiating, implementing and coordinating various 
operations within the ECU, and communicating with 
the SPUs. The Data Processor is aided in its func- 
tions by microcomputer 450 (hereafter sometimes the 
"Drop Processor"). The Drop Processor is responsible 
for transmitting to associated SPUs messages origi- 
nated by the Data Processor, and for transmitting to 
the Data Processor messages originated by the SPUs. 
in addition, the Drop Processor on command from the 
Data Processor controls various functions associated 
with the SUs of the ECU. The operations of the Data 
Processor and Drop Processor in communicating with 
the CCC at head end 12 and with associated SPUs. and 
in implementing and controlling various ECU functions, 
will now be described. 

A> ECU/SPU Communica tion Protocol 

The communication protocol between an ECU 
and its associated SPUs must allow for the prompt 
detection and servicing of channel selection, pay- 
per-view requests and other subscriber-originated 
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requests from any of a plurality of SPUs (both mas- 
ter and slave) associated with any of up to six drop 
cables. Moreover, the communication protocol must 
be capable of detecting requests which are sporadic 
and infrequent. 

1. ECU/SPU Polling 

To ensure the prompt servicing and pro- 
cessing of subscriber-entered SPU requests, communi- 
cation access to the ECU is controlled by the ECU's 
digital unit 55 using a two-level polling scheme. 
The first level is called "drop polling", and per- 
mits a very rapid polling or sensing of each drop 
associated with the ECU to identify a drop which has 
an SPU in need of service (i*e., having information 
to transmit to the ECU). Drop polling is accom- 
plished without transmitting or receiving any data 
over the relatively low-speed (in one embodiment, 
1200 bps) ECU/SPU data link. 

Once a particular drop has been identified 
by the ECU as requiring service, and if necessary 
because of the existence of more than one SPU at- 
tached to the drop, the ECU uses a second level of 
polling, called "device polling", to differentiate 
between SPUs. In this event, the communication link 
is used to specifically address each SPU attached to 
the drop to determine which SPUs require service. 
The ECU maintains maps in its memory of each drop, 
and of each device on each drop. The data of each 
map is in a predetermined order so as to optimize 
response times or to give priority to certain SPUs. 

Drop Polling 

Drop polling is controlled by microcompu- 
ter 450 in ECU digital unit 55 (Figure 5e) and 
multiplexer 350 in communication unit 56 (Figure 4). 
If an SPU requires service (e.g., a subscriber has 
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entered a channel request into the SPU's keyboard), 
SPU microcomputer 700 causes VLF modulator 740 to 
transmit a continuous 468 KHz carrier signal to the 
ECU. This continuous carrier signal is called a 
••cry" or "Service Request" signal. At the ECU, micro- 
computer 450 selects a drop by sending a drop ad- 
dress code to multiplexer 350 via the multiplexer's 
address lines A, B and C (Figure 4) to selectively 
connect the ECU's VLF modulator 320 and demodulator 
340 to a particular one of the six drops. Once con- 
nected to a drop via multiplexer 350, ECU digital 
unit 55 listens for the presence of carrier signal 
(a Service Request) on the drop. If carrier signal 
is present on the drop and detected by the ECU, this 
is interpreted by the ECU to mean that an SPU on the 
drop requires service. If no carrier signal is de- 
tected on the drop, the ECU interprets this to mean 
that no SPUs on the drop require service. In this 
latter event, the ECU (via multiplexer 350) selects 
another drop in a predetermined sequence, and listens 
for the presence of carrier on that drop. If carrier 
is present, then an SPU attached to the drop requires 
service. 

It should be noted that SPUs on the several 
drops request service simply by activating carrier 
on the SPU-to-ECU drop cable communication channel. 
It is not necessary for an SPU to transmit to the 
ECU any data or special commands to obtain service, 
thus allowing for very fast polling. To prevent any 
interference with communications already taking place 
on the drop, each SPU connected to the drop continu- 
ously monitors the ECU-to-SPU channel for the presence 
or absence of data. An SPU will activate carrier to 
transmit a Service Request only after the SPU has 
detected a predetermined number of (e.g., twelve) 
bit times of a continuous mark condition on the 
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ECU-to-SPU channel. This verifies to the SPU that 
there is no other communication on the drop cable. 

Device Polling 

Device polling is also controlled by mi- 
crocomputer 450 in the ECU* As described above, if 
more than one SPU is attached to a drop on which a 
Service Request is detected, the ECU must individu- 
ally poll the SPUs on the drop to determine which 
SPU has requested to communicate with the ECU. Ir- 
respective of which SPU on the drop first requested 
service, device polling will occur in a predeter- 
mined order established by the ECU. 

The ECU initiates device polling by trans- 
mitting conditional poll commands on the selected drop. 
All SPUs and other devices connected to the selected 
drop sense these commands and cease any activity 
(i.e*, carrier transmissions) on the SPU-to-ECU 
link. The particular SPU being polled responds to 
the ECU with a single mark bit if the SPU does not 
require service. If the polled SPU requires service, 
the SPU responds by transmitting to the ECU an acknow- 
ledgement (a space bit) followed by data. 

2. ECU/SPU Message Formats 

The communication of messages between an 
ECU and its associated SPUs is asynchronous with 
uniform bit timings and non-uniform, indeterminate 
character timings. The ECU-to-SPU link completely 
controls data transfers on the SPU-to-ECU link. 
Each character transmitted to the SPU by the ECU is 
acknowledged by the SPU with a one-bit acknowledged/not 
acknowledged ( M ACK/HAK U ) handshake. This bit is 
also used for a poll response, as earlier described. 
Each character is preceeded by at least one bit time 
of mark state* A mark-to-space transition resulting 
in a start bit in a space state initiates the character. 
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The next bit is a message framing bit, then exght 
data bits (transmitted low-order bit first) a parxty 
bit, and at least one bit time of mark condxtxon as 
an ending. The ending bit time of mark condxtxon 
also serves as a lead-in to a possible subsequent 
character . 

character Framing 

Character framing is established by the 

_ - - ft trrrt-to-SPU link at least a prede- 
SPU sensing on the ECU-to aru 

termined number (e.g., twelve) bit times of a con- 
tinuous mark condition followed by a 
transition resulting in a start bit. If an SPU los- 
es character framing it will not ^ 
ma nds until character framing is re-establxshed by 
the ECU. The ECU periodically allows a gxven drop 
the opportunity to re-establish character framxng by 
enforcing periods of continuous mark condxtxon. 

Hossa ge Framing 

The manner in which a message character 
(data) is to be interpreted by an SPU is determined 
by the state (mark or space) of the message framxng 
bit. The beginning of a message is indicated by a 
space condition (logical zero) in the message fram- 
ing bit. A logical zero message framing bxt means 
that the data field (8 bits) represents a command 
which all SPUs on the drop must interpret. On the 
Zt hand, if the message framing bit is in a mark 
condition (a logical one), then the data ***** 
interpreted as containing subsequent xnformatxon to 
a previous command. Any number of message charac- 
ters can occur between command bytes. The xncorpo- 
ration of the message framing bit, although addxng 
1/llths overhead to each message character, increas 
es framing integrity and permits increased 
^ough-put when long data streams are encountered. 
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Without the message framing bit, the transmission of 
long data streams to or from an SPU would be cur- 
tailed or precluded in view of the need for the ECU 
to be able to rapidly poll and service up to 
6 drops, each drop potentially having a plurality of 
SPUs. By utilizing the expedient of a message framing 
bit, the ECU may perform drop polling or even service 
other SPUs on other drops during the interstices 
between character transmissions to a specific SPU on 
a particular drop. 

ACK/NAK and Poll Responses 

The bit time immediately following the 
parity bit is used as an ACK/NAK window on the SPU- 
to-ECU link. Each character transmitted by the ECU 
is acknowledged by the SPU during the ACK/NAK win- 
dow. This ACK/NAK window is also used in a special 
manner to respond to polls. 

SPUs respond to the ECU during the ACK/NAK 
window as follows. Upon the receipt of an initial 
message start bit, all SPUs on the drop turn off 
carrier on the SPU- to-ECU link. Upon receipt of the 
message framing bit, if the bit is a space, all SPUs 
input the data bits (which represent a command) to 
check for the presence of their address. If the 
message framing bit was a mark, then only the previ- 
ously addressed SPU on the drop inputs the data 
bits. 

Upon receipt of the last data bit, the 
addressed SPU turns on its carrier on the SPU-to-ECU 
link. Upon receipt of the parity bit, if the parity 
bit indicates an error in transmission, then the SPU 
leaves its carrier on during the next bit time as a 
NAK signal to the ECU. If the parity bit indicates 
correct transmission, then the SPU turns its carrier 
off and maintains the carrier off during the next 
bit time as an ACK signal to the ECU. 
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If the data is a correctly transmitted 
poll, then the polled SPU after receipt of the pari- 
ty bit turns its carrier off by transmitting the 
start bit of the information it has to transmit to 
the ECU. Otherwise, carrier is maintained on during 
the ACK/NAK window. One bit time after receipt of 
the parity bit (i.e., after the ACK/NAK window), all 
SPUs turn carrier off in preparation for another 
transmission to or from the ECU. 

B. ECU/SPU Messages 

Communications from the Data Processor to 
the Drop Processor are in the form of variable 
length messages representing commands which the Drop 
Processor executes. Execution by the Drop Processor 
of a Data Processor command normally follows a hand- 
shaking sequence requiring the Drop Processor to 
return a command response to the Data Processor. 
This command response may be a single byte acknowl- 
edgment, or a multiple byte response if the Data 
Processor command requires a return of data. Howev- 
er, if the Data Processor command requires the Drop 
Processor to send a message to a device attached to 
a drop cable, as described below, a command response 
may not be required. 

In addition to command responses, informa- 
tion may be passed to the Data Processor from the Drop 
Processor without any commands having been issued by 
the Data Processor. Such a transfer would occur, as 
further described below, in the event that a device 
attached to a drop cable transmits a Service Request 
to the ECU. In such an event, the Drop Processor 
will read data from the device requesting service 
and pass the information to the Data Processor as an 
Unsolicited Data Response. 

The following table sets forth the Data 
Processor/Drop Processor communication commands uti- 
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lized in one embodiment of the invention . Commands 
having an asterisk are sent from the Drop Processor. 
The other commands are sent from the Data Processor. 

TABLE C 

COMMAND (HEX) FUNCTION 

00 Reset drop processor. 

01 Read power detect and 

bank address, 

°3 Change tuner frequency 

(channel select). 

°4 Send message to 

attached device. 

°5 Turn converter on/off 

and select cable A 
or cable B. 

07 Define drop poll 

sequence. 



08 



Define device poll 
sequence. 



B4* Unsolicited Data 

Response from 
attached device. 



Briefly, the commands set forth in Table C 
operate as follows: 

Command 00 . This is a one-byte command 
message used by the Data Processor to reset the Drop 
Processor and to initialize its registers and point- 
ers. All polling activities are discontinued. The 
Drop Processor acknowledges receipt of this command 
by returning to the Data Processor a single command 
response byte equal to 00. 

Command 01 , This is a one-byte command 
message used by the Data Processor to cause the Drop 
Processor to read the state of the six power detect 
lines (POWER DET, Figure 2) from the subscriber units 
SU1, SU2, etc., and to read the bank to which the 
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ECU's address is assigned. The response sent by 
the Drop Processor to this command comprises two 
bytes. The first byte echoes the command byte (01). 
The second byte is a data byte which specifies the 
state of each of the POWER DET lines and the ECU'S 
bank address. For each of the POWER DET lines of 
the six subscriber units, corresponding bits 0-5 of 
the response byte are set to 1 or 0 depending res- 
pectively on whether or not power is being supplied 
to the drop cable by the subscriber connected to 
that subscriber unit. Bits 6 and 7 of the response 
data byte specify to which one of four banks the 
ECU'S address is assigned. 

Command 03 . This is a four-byte command 
message used by the Data Processor to cause the Drop 
Processor to tune any of the ECU's six associated 
SUs to a specified physical channel. The first byte 
is the command byte (03). Next are three bytes of 
data. The first byte specifies in bits 0-2 which 
one of the six SUs is to be tuned. The next two 
bytes specify the two MS numbers, earlier described, 
which are required by the circuitry of the SU's 
tuner/converter to tune to a particular physical 
television channel. The Drop Processor sends a 
two-byte command response to the Data Processor upon 
receipt of the command echoing the first two bytes 
of the command message. 

command 04 . This command message (hereaf- 
ter the "04 Command") is used by the Data Processor 
to cause the Drop Processor to send an addressed 
message to a device attached to a drop cable. In 
one embodiment, the device may be an SPU having an 
address equal to 2, 3, 4 or 5, or the device may be 
some other type of apparatus attached to the drop 
cable and capable of communicating with the ECU. 
Examples of such other devices are medical monitor- 
ing equipment, fire alarms, smoke alarms, burglary 
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alarxns, and so forth- Such other devices may have 
addresses equal to 0, 1, 6 or 7. 

The 04 Command message to the Drop 
Processor includes at least four bytes, as follows: 
(1) in the first byte, the command code (04) , (2) in 
the second byte, the drop number (bits 0-2) and the 
device address from 0-7 (bits 3-7), (3) in the third 
byte, the number of bytes contained in the message, 
and (4) in the fourth byte, a device command. Fol- 
lowing the device command byte are one or more data 
bytes* The device command and data bytes together 
comprise the message* The device command byte in- 
cludes a 3-bit device address (bits 0-2) and a 5-bit 
function code (bits 3-7). The function code is used 
to command a particular operation in the addressed 
device. The following table sets forth the function 
codes used to control SPU or device operation in one 
embodiment of the invention: 
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TABLE D 

FUNCTION CODE DEVICE 
(HEX) OPERATION 

00 Read internal status, and 

return a response message 
to the ECU. 

01 Turn on or off the order 

event lamp. 

02 Set the order-event lamp to 

flashing or non- flashing mode. 

03 Enable or disable data input to 

the device. 

04 Enable or disable data output 

from a device. 

05 Turn the television power relay 

on or off. 

06 Blank the display. 

07 Set the display to flashing or 

non* flashing mode. 

08 Display a character in the 

right-most position of the 
display. 

09 Transmit a number of characters 

to the ECU as specified by 
the byte count of the 04 
Command message. 

OA Display a character at a 

specified position of the 
display. 

0B Conditional poll to determine 

the identity of the device 
sending a Service Request. 
The device returns its data. 
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If the device message requires the device 
to return a response to the ECU (e.g., in response 
to f miction codes 00, 09 , or OB), a command response 
(hereafter the "04 Response") is returned from the 
Drop Processor to the Data Processor. This response 
includes a three-byte response header followed by 
one or more data bytes. The response header in- 
cludes: (1) in the first byte, a command response 
code (hex 04), (2) in the second byte, an echo of 
the drop and device address byte originally sent by 
the Data Processor, and (3) in the third byte, the 
number of bytes of data in the response message. 
Assuming no transmission errors occurred, following 
the response header are one or more response data 
bytes. The data byte of an error- free 04 Response 
to a conditional poll, for example, may identify the 
key which the subscriber has depressed. Or, in the 
case of an error- free 04 Response to a status request 
message, the data byte may specify by its bit set- 
tings the device status as follows: the device is a 
master or slave SPU (bit 7), the order event lamp is 
flashing (bit 5), the order event lamp is on (bit 4), 
the television power relay is on (bit 3), there has 
been recent power on (bit 2), a key has been recently 
depressed (bit 1), and a new character is available 
(bit 0). If a transmission error occurred, the byte 
count is 00. In this event, a single data byte fol- 
lows the byte count to specify an error code. The 
error code may be 01 (indicating an ECU-to-device 
transmission (parity) error), 02 (indicating a de- 
vice-to-ECU transmission (parity) error), or 03 (in- 
dicating an invalid device response). Error codes 
are sent to the Data Processor only after the occur- 
rence of five consecutive link transmission errors. 

Command 05 * This command is used by the 
Data Processor to cause the Drop Processor to turn 
on or off a particular SU and, in a two-cable system. 
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to cause the SU to select either cable A or cable B. 
The command message includes two bytes. The first 
byte is the command code byte (hex 05). The second 
byte specifies (1) the SU (bits 0-2), (2) the se- 
lected cable (bit 6 is set to 0 or 1 to select cable 
A or B, respectively), and (3) whether to turn the 
SU unit on or off (bit 7 is set to «'0« or «1", res- 
pectively). A two-byte command response is returned 
to the Data Processor by the Drop Processor. The 
first byte echoes the command byte (05). The second 
byte includes in bits 0-2 the SU address contained 
in the command message. 

command 07 . This command is used by the 
Data Processor to load a drop polling map into the 
Drop Processor to define the drop polling sequence. 
The command message includes five bytes. The first 
byte is a command code byte (hex 07). Bytes two 
through four specify the drop polling sequence. 
Each of these bytes is divided into two nibbles of 
four-bits per nibble. The value of each nibble is 
set from 0-5 to specify in each nibble a particular 
drop. Drops are sequentially polled in the order 
specified by the nibbles as received by the Drop 
Processor from the Data Processor. A value of hex F 
in a nibble indicates the end of the polling map. 
If all nibbles contain hex F, drop polling is dis- 
abled. The fifth byte would include an F in its 
high order nibble to indicate the end of a polling 
map for six drops. A one-byte command response (07) 
is sent by the Drop Processor to the Data Processor 
echoing the command code byte. 

command 08 . This command is used by the 
Data Processor to load a device polling map into the 
Drop Processor to define the device polling sequence. 
This command message includes seven bytes. The first 
byte is the command byte (hex 08). The second byte 
specifies the drop in bits 0-2. Bytes three through 
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six specify in each of eight nibbles a device address. 
Devices on the specified drop are sequentially polled 
in the order specified by the device address nibbles 
as received by the Drop Processor from the Data Pro- 
cessor. A value of hex F in a nibble indicates the 
end of the device polling map. If all entries in 
the device polling map are set to hex F, device pol- 
ling is disabled. The seventh byte would include an 
F in its high order nibble indicating the end of a 
device polling nap for eight devices. A two-byte 
command response is sent by the Drop Processor to 
the Data Processor echoing the first two bytes of 
the Data Processor's command message. 

Command 84 . This command (hereafter the 
"84 Command") is sent from the Drop Processor to the 
Data Processor indicating the receipt by the Drop 
Processor of unsolicited data from a device attached 
to a drop cable. The 84 Command is used by the Drop 
Processor to transmit to the Data Processor data 
received from a device which has transmitted a 
Service Request to the ECU (e.g. , a subscriber has 
entered a channel selection request via SPU keyboard). 
This command message includes at least four bytes. 
The first byte contains the command code (hex 84). 
The second byte specifies the drop address (bits 
0-2) and the device address (bits 3-7) to identify 
the particular drop and device sending the Unsoli- 
cited Data Response. The third byte specifies the 
number of data bytes being sent by the device. 
Finally, the fourth byte is a data byte. If the 
byte count is 00, an error has occurred. In such a 
case, an additional byte follows the data count byte 
specifying an error code. An error code of 01 in- 
dicates an ECU-to-SPU transmission (parity) error. 
An error code of 02 indicates an SPU-to-ECU trans- 
mission (parity) error. 
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C. prop Processor Operation 

Figures 9a-9b illustrate flow charts of a 
computer program utilized in one embodiment of the 
invention for controlling the operations of the Drop 
processor. An object and source code computer pro- 
gram listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tions of the Drop Processor in accordance with the 
flow charts of Figures 9a-9b is annexed as Appendix B. 

The program controlling the Drop Processor 
includes a Main Routine (Figure 9a) and a Timer In- 
terrupt Routine (Figure 9b). Each of the two rou- 
tines runs independently of the other. The Main 
Routine is periodically interrupted by the Timer 
Interrupt Routine, in a conventional manner, after a 
predetermined time period has elapsed as determined 
by the timing out of an interrupt timer. The func- 
tion of the Drop Processor Main Routine is to 
(1) receive data from the Timer Interrupt Routine 
(e.g., a message from an SPU to the ECU) and send 
it to the Data Processor, and (2) to send data from 
the Data Processor to the Timer Interrupt Routine 
for, ultimately, transmission to SPUs. The function 
of the Timer Interrupt Routine is to (1) implement 
drop and device polling, (2) transmit messages to 
and receive messages from SPUs attached to the 
drops, and (3) send signals to and receive signals 
from the SUs. 

1. Main Routine 

As shown in Figure 9a, the program flow of 
the Main Routine begins at step 901 where various 
buffers, counters, flags and ports are initialized. 
Also at step 901, drop polling and device polling 
are initialized, and register R5 (described in more 
detail below) is set to three. At steps 902 and 
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903, the address for jumping to the Timer Interrupt 
Routine is set and the interrupt timer is activated. 

Initialization is complete when the pro- 
gram flow advances to step 904. At step 904 r the 
Main Routine interrogates the state of an Input 
Buffer Full ("IBF") flag. This flag is associated 
with a Drop Processor buffer which receives data 
passed to the Drop Processor from the Data Proces- 
sor. If the IBF flag indicates that the input buffer 
is full, the program flow advances to step 905. 
Otherwise, the program flow branches to step 906. 

Assuming first that the IBF buffer is not 
full the program advances to step 906, where the 
Drop Processor checks a buffer (the 84 Buffer) to 
determine whether or not a device attached to a drop 
has sent an Unsolicited Data Response (i.e., an 84 
Command). If so, the program advances to step 907 
to pass the 84 Command to the Data Processor. Other- 
wise, the program advances to step 908 where the 
Drop Processor determines if a device has sent an 04 
Response. If "no", the program loops to step 904 to 
again check the IBF flag as earlier described. If 
"yes", the program advances to step 909 to pass the 
04 Response to the Data Processor. From step 909 
(or step 907 if the program advanced to that step), 
the program loops to step 904. 

If at step 904 the IBF flag indicates that 
the input buffer is now full, the program advances 
to step 905 where the contents of the buffer are 
input and the IBF flag is cleared. The program flow 
then advances to step 910 where the Drop Processor 
determines what type of command (earlier described) 
was included in the message sent by the Data Pro- 
cessor. Depending upon the command, the program at 
step 910 may branch in any of three directions. 

If command 00 (reset) was sent, the program 
flow advances to step 920, where the Drop Processor 
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sends a 00 command response message to the Data Pro- 
cessor via an output buffer associated with the Drop 
Processor. The program flow then loops to step 901 
to re-initialize the Drop Processor as previously 
described. 

If at step 910 any of commands 00, 03, 05, 
07 or 08 was sent by the Data Processor, the program 
now advances to step 911. At step 911, the Drop 
Processor processes the particular command as earlier 
described. The program flow then advances to step 912, 
where the Drop Processor sends to the Data Processor 
an appropriate command response. From step 912, the 
program flow loops to step 904. 

Finally, if step 910 determines that an 04 
Command message was sent by the Data Processor, 
the program flow branches to step 913. At step 913, 
the Main Routine interrogates a flag indicating the 
state (empty or full) of an "04 Buffer" associated 
with the Drop Processor. The 04 Buffer contains 
data to be sent by the Drop Processor to a device 
attached to a drop. If the 04 Buffer is empty, the 
program branches to step 914. Otherwise, the pro- 
gram branches to step 915. 

If the program at step 913 advances to 
step 914 (i.e., the 04 Buffer is empty), step 914 
places data received from the Data Processor into 
the 04 Buffer. The program flow then advances to 
step 917, where register R5 is checked. If the 
contents of register R5 are not equal to 0, the 
program branches to step 919 to decrement the 
contents of register R5 by one. Otherwise, the 
program advances to (1) step 918, where the contents 
of register R5 are initialized to a value of three 
and incremented by one, and (2) step 919 where the 
contents of register R5 are decremented by one. 
From step 919, the program flow loops to step 904 to 
again check the input buffer. 
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Returning now to step 913, if the 04 Buffer 
is not empty the program branches to step 915. At 
step 915 f the Main Routine determines whether or not 
the 04 Buffer contains an 04 Response from an attached 
device. If "yes", the program advances to step 916 
to pass that 04 Response data to the Data Processor. 
From step 916, the flow advances to step 914 to input 
the data received from the Data Processor. On the 
other hand, if "no" at step 915 r the program advances 
to step 921 where the contents of register R5 are 
checked. If the contents of register R5 are not 
equal to 0, the program loops to step 913 to again 
interrogate the state (empty or full) of the 04 
Buffer. Otherwise, the program from step 921 ad- 
vances to step 922 to check the state of the 84 
Buffer. If the 84 Buffer is empty, the program im- 
mediately loops to step 913. However, if the 84 
Buffer contains data at step 922, the program ad- 
vances to (1) step 923 to pass the data to the Data 
Processor as an 84 Command, (2) step 924 to reset 
the R5 register to a count of three. The program 
then loops to step 913. 

2. Timer Interrupt Routine 

A flow chart of the Timer Interrupt Rou- 
tine is illustrated in Figure 9b. As shown in 
Figure 9b, the Timer Interrupt Routine starts at 
step 950 to initialize the drop and device maps and 
clear various flags and buffers. The program then 
advances to step 951, where a determination is made 
as to whether ("yes") or not ("no") a Service Re- 
guest exists on the drop to which the Drop Processor 
is connected via multiplexer 350 (Figure 4). 

Assuming first that no Service Request is 
detected at step 951, the program branches to step 
966 where the 04 Buffer, is checked to determine 
whether or not the Drop Processor has received an 04 
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Coraraand from the Data Processor for transmission to 
a device attached to a drop cable. If not, the pro- 
gram advances to step 960 to update the drop polling 
map pointer. If the pointer is not pointing to the 
end of the drop map. the program increments the drop 
map pointer in step 965, initializes the device map 
pointer to the beginning of the device map, and 
loops to step 951 to listen for the presence of a 
Service Reguest on another drop. On the other 
hand, if at step 960 the program determines that the 
drop pointer is at the end of the drop map, the pro- 
gram advances to step 961 to reset the drop map 
pointer to the beginning of the drop map prior to 
advancing to step 962 and then to step 951 as de- 
scribed above. 

Returning to step 966, if the 04 Buffer 
contains an 04 Command to send to a device, the pro- 
gram flow advances to step 973 after setting a flag 
("1") in step 967. At step 973, the Drop Processor 
transmits the 04 Command message to the appropriate 
device. The program then advances to step 974 to 
determine whether or not a transmission error occurred. 
If an error occurred, the program branches to step 972. 
If less than five errors have occurred, the program 
advances from step 972 to step 973 to re-transmit 
the 04 Command. On the fifth error, however, the 
program branches from step 972 to step 975 where an 
04 Response containing an appropriate error code is 
transmitted from the Drop Processor to the- Data Pro- 
cessor as earlier described. From step 975 in the 
event of an error, or step 974 in the event of no 
error, the program advances to step 976 to check the 
state of the "1" flag. Because the program advanced 
from step 967, the "1" flag will earlier have been 
set. Accordingly, the program from step 976 advances 
to step 960 to increment or initialize the drop map 
pointer as previously described. 
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Assuming now that a Service Request is 
detected at step 951, the program advances to step 
952 where a conditional poll command (earlier des- 
cribed) is transmitted on the drop on which the Ser- 
vice Request was detected. At step 953, the Drop 
Processor determines whether an ACK or a NACK 
(earlier described) is returned in response to the 
poll. Assuming first that a NACK is returned, the 
program branches to step 968 to determine whether or 
not a transmission error occurred. If "yes", the 
program advances to step 969 to return an appro- 
priate error code to the Data Processor. Otherwise, 
the program advances to step 970 to determine whether 
or not an 04 Command has been received from the Data 
Processor for transmission to a device. If "yes", 
the program advances to step 973 to transmit the 04 
Command as previously described. Otherwise, the 
program advances to step 959 to determine whether or 
not the device map pointer is at the end of the de- 
vice poll map. If the program is not at the end of 
the device map, the device map pointer is incremented 
at step 963 and a conditional poll command to the 
next device is sent at step 952. If the program is 
at the end of the device map, the program advances 
from step 959 to step 960 to update the drop map 
pointer and loop as previously described. 

Assuming now that an ACK is detected at 
step 953 (signifying that the polled device has an 
Unsolicited Data Response to transmit to the ECU) , 
the program advances to step 954 to input the un- 
solicited data. Steps 955, 956 and 964 determine as 
previously described with respect to steps 972, 974 
and 975 whether or not five transmission errors oc- 
curred. In the event of five errors, an appropriate 
error code is sent to the Data Processor at step 
964. From step 964 or step 955, the program advances 
to step 957 to check an output buffer full ( f, OBF" ) 
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flag indicating whether the Drop Processor's output 
buffer to the Data Processor is full or empty. If 
the buffer is empty, the program advances to step 958 
where the unsolicited data is sent to the Data Pro- 
cessor as an 84 Command via the Drop Processor's 
output buffer. The program then advances to step 
959 to update the- drop and device map pointers as 
previously described. Alternatively, if the output 
buffer is full at step 957, the program advances to 
step 971 to determine whether or not the Data Pro- 
cessor has sent an 04 Command to the Drop Processor 
for a device attached to a drop cable. If there is 
no 04 Command to send at step 971, the program loops 
to step 957. On the other hand, if there is an 04 
Command to transmit, the program advances to step 
973 to transmit the 04 Command as previously described. 
At step 976. because the "1" flag this time is not 
set, the program loops back to step 957. 

D. CCC/ECO Communication Protocol 
1. Message Format 

A typical data message format used in one 
embodiment of the invention for communicating infor- 
mation between the central control computer (CCC) at 
head end 12 and the plurality of ECUs connected to 
cable network 14 will now be described with refer- 
ence to Figures 10 and 11. 

A basic message format for data communi- 
cation in the forward direction (i.e.. from the CCC 
to an ECU) is illustrated in Figure 10a. As shown 
in Figure 10a, each message is of a predetermined 
format, comprising: a FLAG byte, two ADDRESS bytes 
specifying an ECU address, a BYTE COUNT byte ( U N»), 
a COMMAND byte ("CMD"), a plurality of DATA bytes, 
two CYCLIC REDUNDANCY CHECK ("CRC") bytes, and ano- 
ther FLAG byte. Each byte is comprised of 8 bits. 
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The FLAG bytes identify the beginning and 
end of a message. Each FLAG byte has a unique bit 
pattern ("01111110"). At the end of a message, if 
there are no more messages available for transmis- 
sion by the CCC, the CCC transmits repetitive FLAG 
bytes to maintain synchronization on the communica- 
tions link. Otherwise, the end FLAG byte serves as 
the start FLAG byte of the next message. 

The two ADDRESS bytes typically specify 
the address of a particular ECU from 0001 (hex) 
through FFFE (hex). The use of two ADDRESS bytes 
in this matter to specify an ECU address allows the 
CCC to uniquely address a message to any particular 
one of 65,534 ECUs. The first address byte (ADH) 
specifies the high-order part of the address , and 
the second byte (ADL) specifies the low-order part. 
Two addresses have special meanings. Address FFFF 
(hex) is a global or broadcast address. All ECUs 
respond to a message containing the broadcast ad- 
dress. Address 0000 is a "mask" address, described 
in detail below. 

The BYTE COUNT byte (N) specifies the num- 
ber of bytes following in the message, exclusive of 
CRC and FLAG bytes. Following the BYTE COUNT byte 
is a COMMAND byte (CMD). As discussed in detail 
below, the COMMAND byte specifies the type of message 
being transmitted and the manner in which subsequent 
DATA bytes should be interpreted. 

The CRC bytes (CRH and CRL) are two bytes 
which together form a conventional 16-bit CRC number. 
These two bytes are derived from a mathematical mani- 
pulation of all bits (exclusive of the FLAG bits) 
preceding the CRC bytes, and serve as a check that 
the message was accurately transmitted to and 
received by the ECU. The derivation of the CRC 
bytes is accomplished in a conventional manner in 



01 6723 

-68- 

accordance with standards promulgated by interna- 
tional standards organizations, such as the CCITT. 

The use of ADDRESS 0000 (the mask address) 
enables a message to be directed to any particular 
ECU or group of ECUs. The basic format of a message 
having an address of 0000 is illustrated in Figure 10b 
As shown in Figure 10b, a message having a mask 
address equal to 0000 differs from a basic message 
(Figure 10a) by the inclusion of four additional 
bytes following the ADDRESS bytes. These four bytes 
are two MASK bytes ("MH" and "ML") followed by two 
REFERENCE bytes ("RH" and "RL"). Any ECU receiving 
a message having a 0000 mask address will logically 
AND the ECU'S unique address with the values of the 
MASK bytes. If the result of this logical operation 
equals the values set forth in the REFERENCE bytes, 
the ECU will recognize the message as addressed to 
it and respond accordingly. Otherwise, the ECU will 
ignore the message. As will be readily apparent to 
those skilled in the art, the use of the mask ad- 
dress in this manner allows a single message to be 
transmitted to any one or a selected group of ECUs. 
For example, if the MASK bytes are 0001, and if the 
REFERENCE bytes also are 0001, then all ECUs having 
odd addresses will respond to the message. On the 
other hand, if the REFERENCE bytes are changed to 
0000, then all ECUs having even addresses will re- 
spond to the message. 

A basic message format in the reverse di- 
rection (i.e., from the ECUs to the CCC) is shown in 
Figure 11, and is similar to the format for forward 
communication shown in Figure 10a. Thus, unique 
FLAG ("01111110") bytes are used to identify the 
beginning and end of a message. Following the be- 
ginning FLAG byte are two ADDRESS bytes which speci- 
fy the address of the particular ECU sending the 
message. Next follow a BYTE COUNT byte (N), a 
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COMMAND byte (CMD), and DATA bytes. Two convention- 
ally derived CRC bytes follow the last DATA byte as 
earlier described. 

Referring now to Figures 12 through 17, 
there are shown illustrative examples of several 
typical messages sent between the CCC and an ECU in 
one embodiment of the invention. The messages of 
Figures 12 through 17 are formatted in accordance 
with the basic message formats of Figures 10-11. 

Figure 12 illustrates a WRITE "message sent 
from the CCC to an ECU. The WRITE message may be 
used to write a program or data to any one or a 
plurality of ECUs commencing at a specified address 
in the ECU'S memory. The use of the WRITE message 
in this way enables the cable system operator to add 
new functions and services to the ECU, or to modify 
existing ones. Thus, the operation of the cable 
system may be readily enhanced or modified without 
having to replace or modify the ECU or SPU hardware. 

The WRITE message may be used to implement 
a variety of functions in an ECU. For example, the 
WRITE message may be used to download a Channel Author- 
ization Map in an ECU specifying which television 
channels each associated subscriber is authorized to 
view. In one embodiment, the Channel Authorization 
Map comprises a string of 128 bytes of data stored 
in the ECU f s memory, each byte associated with a 
different one of 128 so-called logical channels. 
A logical channel is that channel which a subscriber 
requests by entering a channel number into the SPU. 
Each of the first six bits of each byte in the Channel 
Authorization Map is associated with a different one 
of six SUs. A bit is set to tt l" or to "0" depending 
respectively on whether or not the subscriber asso- 
ciated with that bit and SU is authorized to view 
the television channel associated with that byte. 
To transmit a Channel Authorization Map to an ECU, a 
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WRITE command may be used specifying the start ad- 
dress of the map in the ECU'S memory and the 128 
bytes of logical channel data. The use of the WRITE 
command to transmit a new or replacement Channel 
Authorization Map enables the cable operator to add 
or delete authorized channels for particular sub- 
scribers as a function, e.g., of whether or not the 
subscriber has paid his or her bill, whether the 
subscriber has requested to subscribe to view addi- 
tional or fewer channels, and so forth. 

As another example, the WRITE command may 
be used to transmit to an ECU a so-called Channeliza- 
tion Map specifying a correlation between logical 
channels and physical channels. As earlier described, 
physical channels are the channels carried on the 
CATV feeder cable to which the converter/tuner in 
the SU tunes in response to subscriber requests to 
view a particular logical channel. For example, the 
Channelization Map might correlate logical channel 7 
with physical channel 52, logical channel 9 with 
physical channel 15, and so on. In one embodiment 
having a single feeder cable, the Channelization Map 
in each ECU includes 128 bytes of data (in a two 
cable system, the channelization Map would include 
256 bytes of data). The data are grouped in pairs 
such that each pair of bytes is associated with a 
different one of 64 (or 128 in a two cable system) 
logical channels. Thus, the first byte pair is as- 
sociated with logical channel 0, the second byte 
pair with logical channel 1, and so on. Each pair 
of bytes specifies the two MS numbers, earlier des- 
cribed, which are the tuning information required by 
the converter/tuner of each SU to tune to a particu- 
lar physical channel. By changing the values of the 
MS numbers in the Channelization Map using the WRITE 
message, the CCC can dynamically (i.e., on any given 
day and at any given time) re-define the logical 
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channel/physical channel correlation. This allows 
the cable system operator to transmit a television 
program on any available physical cable channel while 
allowing the subscriber to always view that program 
by selecting the same logical channel. This is im- 
portant in situations of large amounts of noise on a 
particular physical channel which degrades the tele- 
vision signal. In such an event, the system opera- 
tor can transmit a new Channelization Map to re- 
define the physical channel/logical channel correla- 
tion to associate a less noisy physical channel with 
the logical channel, and transmit the program on the 
less noisy channel. The subscriber, however, will 
still access the channel carrying the program the 
subscriber desires to view by keying into the SPU 
the same logical channel number. 

As shown in Figure 12, a WRITE message 
includes the usual two ADDRESS bytes (ADH and ADL) 
specifying the particular ECU to which the message 
is directed, and a BYTE COUNT byte (N) specifying 
the number of bytes following in the message. Next 
appears a COMMAND byte equal to hex FC ("11111100 M ). 
This COMMAND byte identifies the message as a WRITE 
message. After the COMMAND byte is a DATA COUNT 
byte (NN) specifying the number of bytes of data 
contained in the WRITE message to be written to the 
ECU'S memory. Next, two bytes ( "MDL" and "MDH" ) 
specify in low and high order parts, respectively, 
the specific ECU memory address at which the write 
operation should commence. Finally, there follow NN 
bytes of data to be written to the ECU'S memory. 

Another message sent from the CCC to an 
ECU is a READ message, illustrated in Figure 13a. A 
READ message enables the CCC to obtain one or more 
bytes of data from an ECU commencing at a specified 
address of the ECU'S memory. The READ message may 
be used for a variety of purposes. For example, th< 
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READ message may be used to determine which sub- 
scribers are authorized to view which channels, which 
subscribers should be charged a fee for viewing pay- 
per-view programs, and so forth* Also, the HEAD 
message may be used to examine various portions of 
an ECU's data or program memory to diagnose faulty 
or failing ECUs. 

As shown in Figure 13a, a READ message 
includes the usual ADDRESS (ADL and ADH) and BYTE 
COUNT (N) bytes. After these bytes is a COMMAND 
byte which may be any value equal to hex F8, F9, FA 
or FB (11111000, 11111001, 11111010 or 11111011). 
Each COMMAND byte F8 through FB specifies that the 
message is a READ message- However, each COMMAND 
byte also specifies by the values of the two least 
significant bits on which one of the four available 
reverse channels the ECU should return data to the 
CCC. Thus, COMMAND bytes F8, F9, FA and FB specify 
that the ECU should return data to the CCC on re- 
verse channel 00, 01, 02 and 03, respectively. Fol- 
lowing the COMMAND byte is (1) a DATA COUNT byte 
(NN) specifying how many data bytes to return to the 
CCC, and (2) two memory address bytes (MADL and MADH) 
specifying in low and high order parts the ECU memo- 
ry address at which the data READ operation should 
commence . 

In response to a READ message, the ECU 
returns to the CCC on the specified reverse channel 
a message as shown in Figure 13b which includes the 
data requested by the READ message. The returned 
message includes the usual ADDRESS and BYTE COUNT 
bytes, followed by a COMMAND byte set to the value 
of the read command to which the return message is 
responsive- Next follow a DATA COUNT byte (NN) 
specifying the number of bytes of returned data, and 
the NN bytes of data requested by the READ message. 
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Still another message sent from the CCC to 
an ECU is an ECHO BACK message, illustrated in 
Figure 14. An ECHO BACK message causes an addressed 
ECU to return to the CCC on a specified reverse chan- 
nel a message which is identical to that received by 
the ECU. The ECHO BACK message may be used to test 
the cable network for signal degradation and trans- 
mission errors, and may also be used to locate non- 
operating ECUs. 

As shown in Figure 14, an ECHO BACK mes- 
sage includes the usual ADDRESS (ADL and ADH) and 
BYTE COUNT (N) bytes. Next is a COMMAND byte 
which may be any value equal to hex FO, Fl, F2 or F3 
(11110000, 11110001, 111100010 or 11110011)* As 
previously described with respect to the READ mes- 
sage, the last two bits of the COMMAND byte specify 
on which one of the four reverse channels the ECU 
should echo back the CCC's message. After the COM- 
MAND byte is a DATA COUNT byte (NN) followed by NN 
bytes of data. 

In response to the receipt of an ECHO BACK 
message, the addressed ECU returns a message to the 
CCC as shown in Figure 14b on the specified reverse 
channel. Irrespective of the manner in which the 
message was addressed to the ECU (i.e., using a global, 
mask or specific address), the ECU v s message includes 
the responding ECU'S unique address in the ADH and 
ADL bytes, followed by a BYTE COUNT byte (N). There- 
after, the returned message is (assuming no trans- 
mission errors) identical to that originally sent 
from the CCC, 

Yet another message sent from the CCC to an 
ECU is a FORCE TUNE message, illustrated in Figure 15. 
This message is used to cause an addressed ECU to 
force tune any drop associated with that ECU to any 
channel. Force tuning may be used, for example, to 
cause ail subscriber television sets connected to 
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the CATV system to tune to a channel on which instruc- 
tions and news may be communicated to subscribers m 
the event of a civil emergency. Also, this message 
ma y be used to automatically tune a subscriber's 
television set at the appropriate date and time to a 
channel carrying a pay-per-view program (such as a 
boxing match) which the subscriber requested to vxew. 

As shown in Figure 15, a typical FORCE 
TONE message includes the usual ADDRESS (ADL and 
ADH) and BYTE COUNT (N) bytes. Next follow a COM- 
MAND (CMD) byte equal to hex F4 (11110100) to identify 
the message as a FORCE TUNE message, and a DATA COUNT 
byte (NN) equal to 2. Thereafter, a SUBSCRIBER UNIT 
(SU) byte specifies the particular subscriber unit 
to be force tuned. In one embodiment, the SU byte 
specifies any one converter using the byte's three 
least significant bits. This requires a FORCE TUNE 
message to be transmitted for each converter to be 
force tuned. Alternatively, each bit of the SU byte 
may be associated with a different one of six con- 
verters such that a single message to an ECU can 
force tune more than one converter associated with 
the ECU. Finally, a logical channel (LC) byte speci- 
fies the logical channel number to which the speci- 
fied converter should be force tuned. If the SU 
byte is associated with more than one converter, 
there would be a plurality of LC bytes, one for each 
converter being force tuned. 

Another series of messages sent from the 
CCC to an ECU are SEND FUNCTION messages. These 
messages are used to cause an ECU to return to the 
CCC so-called send function data accumulated by the 
ECU from the ECU's associated subscribers. Send 
function data is data keyed into SPUs by subscribers 
in response to requests for such data from the CCC 
at head end 12. For example, send function data may 
represent voting or shop-at-home data keyed in by 
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subscribers in connection with interactive viewer 
preference or shop-at-home services offered by the 
cable operator. In one embodiment, each ECU main- 
tains in its memory a plurality of so-called send 
function bytes arranged in pairs. Each pair of send 
function bytes is associated with a different one of 
up to six subscribers* The first byte specifies the 
subscriber with which the byte pair is associated. 
The second byte contains the send function data. In 
addition to the byte pairs, the ECU maintains in its 
memory a send function count byte specifying the 
number of send function bytes in the ECU'S memory. 
If the ECU'S memory contains no send function data 
(e.g., no associated subscriber has entered send 
function data), the value of the send function count 
byte is zero. 

In one embodiment of the invention there 
are six SEND FUNCTION messages. These messages are 
illustrated in Figures 16a through 16c. The first 
message is the SEND FUNCTION ENABLE message, shown 
in Figure 16a. In addition to the usual ADDRESS and 
BYTE COUNT bytes, this message has a command byte 
equal to hex 80, a DATA COUNT byte (NN), and a sin- 
gle DATA byte (SU). Each bit 0-5 of the (SU) byte 
is associated with a different one of six SUs. The 
SEND FUNCTION ENABLE message is used by the CCC to 
enable or disable the send function in an ECU with 
respect to particular SUs associated with that ECU. 
The send function with respect to a particular SU is 
enabled or disabled depending respectively on wheth- 
er the setting of the bit of the SU byte associat- 
ed with that SU is set to "1" or to "0". 

The second message is the SEND FUNCTION 
CLEAR message, shown in Figure 16b. This message 
includes a COMMAND byte equal to hex 81, and a DATA 
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COUNT byte (NN) equal to 0. In response to the re- 
ceipt of this message, the addressed ECU clears 
the send function data in its memory. 

The third message is the SEND FUNCTION DATA 
message, shown in Figure 16c. This message includes 
a COMMAND byte which may have any value equal to 
hex 84, 85, 86 or 87 (10000100, 10000101, 10000110 
or 10000111). Upon receipt of this message, an ad- 
dressed ECU will return to the CCC the send function 
data in its memory only if the ECU has any send func- 
tion data to send to the CCC (as determined by the 
value of the ECU'S send function count byte). As 
previously described with respect to the READ message, 
the data will be returned by the ECU on the reverse 
channel (00, 01, 02 or 03) specified by the values 
of the two least significant bits of the SEND FUNC- 
TION DATA message's COMMAND byte. In response to 
a SEND FUNCTION DATA message, the ECU sends a mes- 
sage to the CCC which includes one or more pairs of 
data bytes, each pair associated with a different 
SU. The first byte of the pair specifies an su 
(from 0-5), and the second byte is the send data for 
that SU. 

Yet another message available to be sent 
from the CCC to an ECU is a PAY-PER-VIEW message. 
This message is used to (a) force tune an SU to a 
pay-per-view event requested by the subscriber, and 
(b) turn on the subscriber's television apparatus 
via the subscriber's SPU power relay. 

The PAY-PER-VIEW message used in one em- 
bodiment of the invention is shown in Figure 17 as 
including a COMMAND byte equal to hex 88. Next fol- 
lows a DATA COUNT byte (NN). A PROGRAM NUMBER (PN) 
byte specifies the so-called program number, de- 
scribed in more detail below, to which the message 
relates. Finally, two MS bytes specify the MS num- 
bers, earlier described, required to tune the con- 
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verter/tuner circuitry contained in the SUs to the 
particular physical channel carrying the pay-per- 
view event specified by the PROGRAM NUMBER byte. 

The PAY-PER-VIEW message in one embodiment 
of the invention operates as follows. Each ECU 
includes an Event View byte in its memory. Each of 
bits 0-5 of this byte is associated with a 
different one of up to six SUs. When a subscriber 
tunes to a pay-per-view event, a bit of the Event 
View byte associated with the SU tuned to the 
pay-per-view event is set to "1". That bit is 
reset to "0 M when the SU is tuned to a channel not 
associated with a pay-per-view event, or when the 
subscriber via the SPU turns off his or her 
television receiver. The Event View byte is used, 
as later described, to control the incrementing of 
a timer. 

In addition to the foregoing, each ECU has 
a Program Event Map in its memory comprised of 128 
pairs of bytes. Each byte pair of this map is as- 
sociated with a different one of 128 program num- 
bers. Each program number is associated with a dif- 
ferent pay-per-view program event. Thus, the first 
byte pair of the Program Event Map is associated 
with program number or event 0, the second pair with 
program number or event 1, and so on. The byte pairs 
contain the MS numbers conveyed by the PAY-PER-VIEW 
message. 

In addition to the Program Event Map, each 
ECU includes in its memory a Program Authorization 
Map. This map includes 768 bytes arranged in six 
groups of 128 bytes per group. Each group of 
128 bytes is associated with a different SU, and 
each byte of each group is associated with a dif- 
ferent one of 128 pay-per-view events. If a sub- 
scriber associated with a particular SU is author- 
ized to view pay-per-view programs, and requests via 
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the subscriber's SPU to view a particular pay-per- 
view program, the three least significant bits of 
the byte associated with that program and SU are set 
to the address of the SPU from which the pay-per- 
view request was received. The five most signifi- 
cant bits of the byte, each initially zero, are used 
as a preview timer as later described. 

To order a desired pay-per-view event, a 
subscriber enters the program number associated with 
the pay-per-view event into the keyboard of the sub- 
scriber's SPU. If the subscriber is authorized to 
view pay-per-view events, the address of the SPU 
from which the request was received is placed in the 
appropriate byte of the Program Authorization Map as 
described above. When the event begins, the CCC 
transmits a PAY-PER-VIEW message specifying the pro- 
gram number and the MS tuning data required by the 
converter/tuners of the SUs to tune to the program. 
If a subscriber has requested to view the pay-per- 
view program specified in the PAY-PER-VIEW message, 
the ECU force tunes the SU associated with that sub- 
scriber to the channel carrying the pay-per-view 
event. In addition, the ECU sends a command to the 
SPU to cause the SPU to (1) flash the SPU's event- 
order LED to signify that the subscriber is viewing 
a pay-for-view event during the preview period, and 
(2) turn on the SPU's television relay to supply 
power to the subscriber's television set. Thus, at 
the appropriate date and time, the ECU will turn on 
and force tune the subscriber's television set to 
the requested pay-per-view event. Also, the ECU 
will initiate operation of a preview period timer. 
During the preview period, a subscriber may view the 
pay-per-view event free of charge. If the subscriber 
views more than a predetermined number of minutes of 
the pay-per-view program, the preview timer will 
time out and the ECU will send a command to the SPU 
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to cause the event-order LED to glow continuously to 
signify that the subscriber will be charged a fee 
for viewing the event. 

The preview timer operates as follows. 
Upon the timing out of a pay-per-view event timer, 
the ECU checks the state of the bit flags in the 
Event View byte. If the bit associated with an su 
is set to "1", then a bit of the preview timer as- 
sociated with the SU and program to which the SU is 
tuned (described above) is set to M l lf . Each of the 
five bits of the preview timers in the Program 
Authorization Map represents a fraction (i.e., one- 
fifth) of the preview period. Each time that the 
pay-per-view event timer times out, and if the as- 
sociated bit of the Event View byte is set to "1", 
another one of the five bits of the appropriate pre- 
view timer is set by the ECU. When all five bits of 
the preview timer have been set, the preview period 
is over and the subscriber will be charged for the 
pay-per-view event. The CCC periodically collects 
the preview timer information contained in the 
Program Authorization Map using READ messages to 
determine which subscribers should be charged for 
viewing which pay-per-view events. 

Although several messages have been de- 
scribed in detail with respect to an embodiment of 
the invention, it will be apparent to those skilled 
in the art that the message format utilized in the 
present invention can accommodate numerous other 
messages sent between the CCC and the ECUs. It will 
also be apparent to those skilled in the art that 
the basic format of the CCC/ECU messages may be 
changed. 
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E. Data Processor Operation 

The operation of the Data Processor will 
now be described for an embodiment of the invention 
using the message formats and messages illustrated 
in Figures 10-17. A source and object code computer 
program listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tion of the Data Processor is annexed at Appendix C. 

Figure 18a illustrates the overall pro- 
grammed operation of the Data Processor* As shown 
in Figure 18a, data received from the CCC is placed 
by USART 400 of digital unit 55 (Figure 5) in FIFO 
receive buffer 1001. This buffer is organized as a 
256 x 4 byte buffer such that it can hold up to four 
256-byte CCC messages at any one time. A buffer 
counter associated with the Data Processor points to 
the next empty buffer in the FIFO. Two other buffers 
shown in Figure 18a are FIFO output buffer 1002 and 
FIFO input buffer 1003. Data received by the Data 
Processor from the Drop Processor is placed in output 
buffer 1002. Similarly, data passed to the Drop 
Processor from the Data Processor is placed in FIFO 
input buffer 1003. Each of these buffers contains 
256 bytes and may buffer up to 25 10-byte messages. 
A buffer counter associated with each buffer points 
to the next empty buffer. The Data Processor receives 
data from FIFO buffers 1001 and 1002 r operates on 
the data (Figure 18a, item 1004), and sends data to 
FIFO buffer 1003 or to the CCC. 

Figure 18b illustrates a flow chart of a 
routine by which the Data Processor determines whether 
or not a message has been received from the CCC and, 
if so, whether or not the message is for that ECU. 
The routine of Figure 18b is called whenever the 
Data Processor is interrupted by USART 400 (Figure 5) 
to signify that a message has been received from the 
CCC- 
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The routine of Figure 18b commences at 
step 1021, where the routine inhibits further input 
from USART 400 and determines from the CRC bytes of 
the received message whether or not a transmission 
error occurred. If an error occurred, the routine 
branches to step 1028 where input from USART 400 is 
again enabled. After step 1028, the interrupt ser- 
vice routine advances to step 1029 and returns to 
the calling program. 

Alternatively at step 1021, if no transmis- 
sion error occurred, the routine advances to step 
1022 where the Data Processor checks the address 
bytes of the received message. If the address bytes 
match the ECU's address, the routine advances to 
step 1027 where the buffer counter associated with 
FIFO buffer 1001 (Figure 18a) is incremented by one. 
The routine then advances to step 1028 where USART 400 
is enabled as earlier described. Because the buffer 
counter value was incremented at step 1027, a sub- 
sequent CCC message received by USART 400 will be 
written into the next buffer and will not overwrite 
the contents of the buffer containing the previously 
received CCC message. 

Returning to step 1022, if the address 
bytes of the received message do not match the ECU's 
address, the routine branches to step 1024, where 
the address bytes are checked for the presence of 
the global or broadcast address (hex FFFF ) - If this 
address is present, the message is for the ECU and 
the routine advances to step 1027 as previously de- 
scribed. Otherwise, the routine advances to step 
1025 where the Data Processor checks for the mask 
address (hex 0000) in the CCC's message. If this 
address is not present, the message is not for the 
ECU and the routine branches to step 1028. Other- 
wise, the routine advances to step 1026 where the 
mask operation is performed as earlier described. 
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The routine then branches to step 1027 or to step 
10 28 depending respectively on whether or not the 
result of the mask operation performed at step 1026 
indicates that the message is for the ECU. 

The operating program of the Data Proces- 
sor will now be described with reference to Fig- 
ures 18c through 18h. This program is composed of 
two major parts: (1) a main routine, and (2) a col- 
lection of application programs to implement various 
functions within the ECU. The main routine is a 
task-driven program which branches to one or another 
application program depending upon the task to be 
performed. The application program P erfom * ^ . 
task (e.g.. inputting keypress data from an SPU such 
as subscriber-entered channel requests, pay-per-view 
requests, send function data, etc.) and returns to 
the main routine. Because of the need to service 
a plurality of SPUs on a plurality of drop cables, 
it may occur that an application program must return 
to the main routine before the application program 
has completed its particular task. For example, if 
a subscriber enters a two-digit channel request into 
an SPU keyboard, the application program associated 
with that function may input the first digit and 
return to the main routine prior to the subscriber 
entering the second digit. In this event, the appli- 
cation Program prior to returning to the main routine 
sets a time out value in a time table and a 3 ump 
address in a jump address table. As more fully des- 
cribed below, the time out and jump address values 
enable the main routine to jump back to the applica- 
tion program at the appropriate time to continue at 
the point the application program left off. 

Figure 18c illustrates a flow chart gener- 
ally illustrating the operation of the main routine. 
As shown in Figure 18c, the main routine begins at 
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step 1005 upon ECU power up. At step 1005, the Data 
Processor initializes I/O and memory maps, an inter- 
rupt timer, direct memory access, and various regis- 
ters and counters. The program then advances to 
step 1006, where the Data Processor initializes USART 
400. At step 1007, the Data Processor 420 checks 
whether or not its back up memory requires initializ- 
ing. If so, the program advances to step 1008 to 
initialize the back up memory. Otherwise, or after 
completing the back up memory initilization in step 
1008, the program advances to step 1009 where other 
memory locations are initialized. Generally, steps 
1008 and 1009 initialize such items as the Channel 
Authorization Map, Channelization Map, parental con- 
trol codes. Program Event Map, Program Authorization 
Map, and so forth. In steps 1010, 1011 and 1012, 
the Data Processor initializes the drop and device 
polling maps and pointers. 

After initialization, the Drop Processor 
enters a main loop. The main loop is illustrated in 
the flow chart of Figure 18d. As shown in Figure 18d, 
the Data Processor in the main loop sequentially 
determines whether or not any of four events have 
occurred, viz., whether or not (1) the Data Processor 
has received a message from the CCC (step 1013), 
(2) a 100/64 millisecond pay-per-view eevent timer 
has timed out (step 1014), (3) the Drop Processor 
output buffer contains data for the Data Processor 
(step 1015), and (4) a pay-for-view event timer has 
timed out (step 1016). If any of the foregoing 
events have occurred, the Data Processor at the ap- 
propriate step 1013, 1014, 1015 or 1016 branches to 
an associated operation routine shown in Figure 18d 
as Operate 1, Operate 2, Operate 3 and Operate 4, 
respectively. Otherwise, the program advances to 
the next numbered step in Figure 18d. After step 
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1016, or after an operation routine, the program 
flow loops to step 1013. 

The operation routines of Figure 18d will 
now be described with reference to Figures IBe-lBh. 

Operate 1 Routine 

If the main routine detects at step 1013 
(Figure 18d) that a message addressed to the ECU has 
been received from the CCC, the program branches to 
the Operate 1 routine, shown in Figure 18e, to respond 
to the CCC message. 

The Operate 1 routine commences at step 1030, 
where the Data Processor loads a CCC message from buf- 
fer 1001 (Figure 18a) into working memory. The pro- 
gram then advances to step 1031, where the COMMAND 
byte of the CCC message is checked to determine what 
action the Data Processor should take. 

At step 1031, if the COMMAND byte of the 
CCC message is hex F0-F3 (ECHO BACK) , the program 
advances to step 1032 to transmit (echo) the received 
message back to the CCC. After transmitting the 
message, the program advances to step 1041 and re- 
turns to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex FC 
(WRITE), the program advances to step 1033 to store 
the data contained in the WRITE message commencing 
at the location of the ECU's memory. From step 1033, 
the program advances to step 1034 and returns to the 
main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
F8-FB (READ), the program advances to step 1035 to 
transmit to the CCC data from the ECU's memory speci- 
fied in the WRITE message. From step 1035, the pro- 
gram advances to step 1043 and returns to the main 
loop as earlier described. 

If the COMMAND byte at step 1031 is hex F4 
(FORCE TUNE), the program advances to step 1037 where 
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the converter of the specified SU is tuned to the spe- 
cified channel, the SPU seven-segment display is set 
to display the logical channel to which the SU is 
being force tuned, and the power relay of the SPU 
associated with the SU is activated to turn on the 
subscriber's television. The program then advances 
to step 1038 and returns to the main loop as earlier 
described. 

If the COMMAND byte at step 1031 is hex 80 
(SEND FUNCTION ENABLE) or hex 81 (SEND FUNCTION 
CLEAR) , the program advances respectively to step 1039 
to enable/disable the send function in the SPU's or 
to step 1042 to clear the send function data buffer 
in the ECU. From steps 1039 or 1042 , the program 
advances respectively to step 1040 or step 1043 and 
returns to to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
84-87 (SEND FUNCTION DATA), the program advances to 
step 1044 where the Data Processor checks the value 
of the send function data count byte to determine 
whether or not the ECU has any send function data to 
return to the CCC. If the ECU has no send function 
data, the program branches from step 1044 to step 1047 
and returns to the main loop as earlier described. 
Otherwise, the program advances to step 1045 where 
the ECU's send function data is transmitted to the 
CCC. The program then advances to step 1046 and 
returns to the main loop as earlier described. 

Finally, if the COMMAND byte at step 1031 
is hex 88 (PAY-PER-VIEW) , the program branches to 
step 1048 where the MS tuning data contained in the 
PAY-PER-VIEW message is stored in the ECU's Program 
Event Map. The program then advances to step 1049 
where the Data Processor checks the Program Authoriza- 
tion Map to determine for a first subscriber whether 
or not the subscriber has ordered to view the pay- 
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described embodiment there may be no more than 6 
drops with no more than 8 devices (up to 4 SPUs and 
up to 4 other devices) on each drop associated with 
each ECU. The entries in the time table are sequen- 
tially arranged by drop and device, such that entries 
0-7 are associated with devices having addresses 0-7 
on drop 0, entries 8-15 are associated with devices 
having addresses 0-7 on drop 1, and so on. As pre- 
viously described, the entries in the time table are 
set by the various application programs as a time 
out value prior to a return to the main routine from 
the application program. 

Upon entry into the Operate 2 routine, a 
time table pointer (I) is set to a value from 0-63 
(step 1060) as a function of the value of a time 'table 
counter (J). The routine then advances to step 1061, 
where the I pointer is used to read the I** 1 entry 
(associated with a particular device on a particular 
drop as described above) from the time table. If 
the value of that entry is hex FFFF (signifying that 
the timer is off), the routine branches to step 1066 
where the time table counter J is incremented by one 
in preparation for the next pass through the Operate 2 
routine. If the entry is other than hex FFFF, the 
routine advances to step 1062 where the time table 
entry is decremented by one. If the time table val- 
ue after decrementing is not equal to zero (step 1063), 
the routine branches to step 1066 where the J counter 
is incremented as previously described. 

On the other hand, if the timer entry is 
equal to zero, the timer has timed out and the routine 
advances to step 1064 where a zero is placed in a 
memory location (Key Code), and the value of 
the I pointer is used to interrogate a jump table. 
The jump table is a table maintained in the ECU's 
memory which is similar in organization to the time 
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table. However, the jump table entries specify the 
meffi ory location in an application program to which 
the program should jump. These values may poxnt to 
the start of an application program, or to a poxnt 
within an application program if the 
program had previously returned to the maxn routxne 
prior to completing the application program's task. 
Based upon the entry contained in the jump table, 
the Operate 2 routine then advances to step 1065, 
where the routine jumps to the point in an appli- 
cation program ( "APL" ) specified by the l™?** 1 *' 
When the application program returns to the Operate 2 
routine, the Operate 2 routine advances to step 1066 
where the 3 counter is incremented as earlier descrxbed. 
The routine then advances to step 1067 to return to 
the main loop. 

rtpt.T-at.ft 3 Routine 

If the main routine determines at step 1015 
(Figure 18d) that the Drop Processor has data f or 
the Data Processor, the program branches to the Oper- 
ate 3 routine, shown in Figure 18g. The Operate 3 
routine functions to appropriately respond to data 
received from the Drop Processor. Such data may 
include 84 Commands (Unsolicited Data Responses), 
and 04 Responses received from associated SPUs 

As shown in Figure 18g, the Operate 3 rou 
tine at step 1070 first determines what type of mes- 
sage is being sent from the Drop processor. If the 
me ssage is an 01. 03, 05, 07 or 08 command response 
(earlier described), no action is required and the 
Operate 3 routine advances to step 1083 to return to 
tL main routine as earlier described. Although xn 
the flow chart of Figure 18g no action is taken", 
response to an 01, 03, 05, 07 or 08 response, xt will 
L apparent to those skilled in the art that varxous 
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modifications may readily be made to the program 
flow to cause the Data Processor to respond to any 
or all of these command responses. For example, the 
program may be modified to cause the Data Processor 
upon detecting in an 01 response that power is not 
being received from a particular drop to notify the 
system operator of this fact. 

If an 84 Command is detected at step 1070 , 
the Operate 3 program branches to step 1072 to deter- 
mine if an error has occurred. If "yes", the program 
branches to step 1073 where a device error counter 
is incremented in an error operation subroutine. If 
the counter reaches a predetermined value (e.g., 2), 
the error subroutine causes a re-initialization of 
pointers and jump table entries associated with the 
SPU or device sending the 84 Command. The program 
then advances to step 1083 to return to the main 
loop as earlier described. On the other hand, if 
no error is detected at step 1072, the program ad- 
vances to (1) step 1074, where the jump table pointer 
is set, (2) step 1075, where the received data is 
placed in a memory location (Key Code), and (3) step 
1076, where the program jumps via the jump table to 
the appropriate application program (API*). When the 
application program returns to the Operate 3 routine, 
the Operate 3 routine advances to step 1083 and re- 
turns to the main loop. 

Finally, if an 04 Response is detected at 
step 1070, the Operate 3 routine advances to step 1071 
to check for a transmission error. If an error has 
occurred, the routine branches to step 1073. Other- 
wise, the routine advances to step 1077 where the 
Data Processor determines if the 04 Response is a 
status response. If the 04 Response is not a status 
response, the program branches from step 1077 to 
step 1083 to return to the main loop as earlier 
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described. Otherwise, the program advances to step 
1078. At step 1078, if the status response indicates 
that a key has been recently depressed on the device 
keyboard, the routine branches to step6 1080, 1081 
and 1082 to respond to the key press as described 
above with respect to steps 1074-1076. If the status 
response indicates that no key . has been recently 
depressed, the program advances from step 1078 to 
step 1079 where the status byte is checked to deter- 
mine the state of bit 7. As earlier described, 
bit 7 indicates as a function of the setting of SPU 
switch 780 (Figure 7) whether the responding device 
is a master or slave SPU and, thus, to which con- 
verter (primary or secondary) the SPU is assigned. 
After step 1079, the program advances to step 1083 
to return to the main loop as earlier described. 

Operate 4 Routine 

Lastly, if the main routine at step 1016 
(Figure 18d) determines that the pay-per-view timer 
has timed out, the program branches to the Operate 4 
routine shown in Figure 18h. This routine starts by 
entering a loop at step 1091 to determine for each 
subscriber whether or not the subscriber is viewing 
a pay-per-view program. If the subscriber is not 
viewing a pay-per-view program at step 1091, the 
routine branches to step 1096 where the routine loops 
back to step 1091 to make the foregoing determination 
for the next subscriber. If at step 1091 a pay-per- 
view event is being viewed by a subscriber, the 
routine advances to step 1092 to check the associated 
5-bit preview timer in the appropriate byte of the 
Program Authorization Map. If the value of the byte 
is greater than or equal to F8, indicating that the 
byte's five most significant bits (i.e., the timer 
bits) are all set to tt l M and the preview period has 
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expired, the program branches to step 1096. Howev- 
er, if the value of the byte is less than hex F8, 
indicating that at least one of bits 3-7 of the byte 
is equal to zero and the preview period has not ex- 
pired, then the program advances to step 1093 where 
the 5-minute timer is incremented by setting a timer 
bit to "1"; The routine then advances to step 1094, 
where the value of the byte is again checked. If 
the five timer bits are now all set to "1", then the 
preview period has expired and the program branches 
to step 1095 to cause the order-event LED on the 
subscriber's SPU to glow steadily to indicate that 
the subscriber will be charged for the pay-per-view 
event* Otherwise, the program branches to step 1096* 
Step 1096 causes the routine to loop to setp 1091 to 
check for each subscriber whether or not a pay-for- 
view event is being viewed. At step 1096, after the 
routine has determined for each subscriber whether 
or not the subscriber is reviewing a pay-per-view 
event, the routine advances to step 1097 and returns 
to the main loop as earlier described . 

F. Polling and Handshaking 

In the above-described system, an ECU trans- 
mits a message to the CCC only if the ECU receives a 
CCC message which requires a return message (e.g., 
READ, ECHO BACK or SEND FUNCTION DATA messages)* 
Otherwise, ECUs do not transmit messages to the CCC» 

Thus, in the above-described system, it is 
possible for an ECU to have important information to 
send to the CCC (e.g., information received from a 
subscriber requesting additional services, or infor- 
mation from a medical monitoring device attached to 
the drop cable of an ECU), but be unable to notify 
the CCC of this fact. Also, because ECUs in the 
above-described system do not ordinarily respond to 
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the CCC upon receipt of a CCC message, the CCC might 
not become alerted to an inoperative ECU or transmis- 
sion link until a message requiring a response (e.g., 
READ) was addressed to the ECU and the responsive 
message was not received by the CCC. 

To enable ECUs to send important information 
to the CCC in a timely fashion, and to provide for a 
check that ECUs are operative, a polling and handshak- 
ing communication protocol may be used. In view of 
the potential for a large number of ECUs (up to 65,536 
on each of up to 4 banks) on the cable network of 
the present invention, an important consideration in 
designing such a protocol is to minimize the time 
required to poll and handshake with individual ECUs. 

The present invention therefore provides 
for a handshaking scheme which informs the CCC of 
inoperative ECUs but which does not require the trans- 
mission of relatively lengthy formatted messages. 
In addition, the present invention provides for a 
polling scheme which allows an ECU to notify the CCC 
that the ECU has information for the CCC, but does 
not require the transmission of lengthy information 
messages to the CCC in response to the receipt by an 
ECU of a poll message. The polling scheme enables 
the CCC to gather information from the ECUs via two 
independently operating mechanisms. A first or 
"general" polling scheme allows the CCC to poll each 
ECU to determine if the ECU has information to send 
to the CCC. The general polling scheme allows for 
the detection in less than 20 seconds of all opera- 
tive ECUs which require service. A second or 
"priority" polling scheme allows for the detection 
in less than 20 milliseconds of any one ECU having 
so-called priority information for the CCC. For 
both polling schemes, the response "level" is estab- 
lished by the CCC in advance of the poll to identify 
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and obtain responses from only those ECUs having 
information falling within a predetermined level or 
threshold of importance. The level of information 
may be a function, e.g., of the value or timeliness 
of the information. 

1. Message Format 

The polling and handshaking protocols are 
described below with respect to an alternative basic 
message format from that earlier described and shown 
in Figures 10-11. This alternative basic message format 
is illustrated in Figures 19-20. 

Figure 19 shows an alternative basic message 
format for data communication in the forward direction 
(i.e., from the CCC to an ECU) . Each message is of 
a predetermined format, comprising: a FLAG byte, a 
SEND CONTROL ("SEND CNTL M ) byte, a plurality of DATA 
bytes, two CYCLIC REDUNDANCY CHECK ("CRC") bytes, 
and another FLAG byte. Each byte is comprised of 
8 bits. The FLAG and CRC bytes are identical to and 
serve the same function as the FLAG and CRC bytes pre- 
viously described. 

The SEND CNTL byte in the message of Fig- 
ure 19 is used to define any of 256 unique commands. 
As described in greater detail below, SEND CNTL com- 
mands may cause an ECU to return information to the 
CCC, or may cause the ECU to perform a specified 
operation. 

The DATA bytes may comprise from 0 to 255 
bytes per message. The SEND CNTL byte specifies how 
the DATA bytes are to be interpreted by the ECU. 
If a message is transmitted to a particular ECU, the 
first two DATA bytes typically specify the ECU address 
from 0-65536. The first address byte ("ADL") speci- 
fies the low-order part of the address, and the second 
byte ("ADH") specifies the high-order part. Also, 
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typically, the third DATA byte of a message addressed 
to a particular ECU is a CONTROL ( "CTL" ) byte. The 
CTL byte may specify the ECU drop, if any, for which 
the message is designated, the particular reverse 
channel that the ECU should use to respond to the 
CCC, etc. 

An alternative basic message format in the 
reverse direction (i.e., from the ECUs to the CCC) 
is shown in Figure 20, and is similar to the format 
for forward communication. Thus, FLAG bytes are 
used to identify the beginning and end of a message. 
Following the beginning FLAG byte is a RECEIVE CONTROL 
("REC CNTL U ) byte. The REC CNTL byte, which need 
not be identical to the SEND CNTL byte, specifies 
how subsequent DATA bytes, if any, contained in the 
message are to be interpreted by the CCC. Two CRC 
bytes, earlier described, follow the last DATA byte. 

In addition to the foregoing basic messages, 
special ECU poll response bytes are utilized. These 
poll response bytes are comprised of one or two byte- 
times of carrier from an ECU. As described below, 
these poll response bytes are used as a handshake 
in response to polling and informational messages 
sent from the CCC. 

2. General Level Polling Protocol 
The first polling method is the so-called 
General Level Request ( "GLR" ) poll. This mechanism 
is used to sequentially address a poll message to 
each ECU in the system to determine whether or not 
the ECU requires service (i.e., whether or not the 
ECU has information for the CCC). Prior to the poll, 
the CCC establishes the "level" at which the ECUs 
will respond to the poll. Once the CCC has estab- 
lished the poll level, an ECU responds to a GLR 
poll only if the ECU (a) requires service, and 
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(b) has information to transmit to the head end 12 
which is at a level equal to or less (i.e., more 
important) than the level previously established by 
the CCC- The addressed ECU upon receipt of a GLR 
poll responds by sending to the CCC one or two 
General Poll Response ("GPR") bytes. Each GPR byte 
consists of one byte-time of carrier from the ECU, 
or "11111111. If the CCC fails to detect a GPR 
byte from the polled ECU within a predetermined time 
interval (e.g., 350 microseconds), the CCC presumes 
the ECU to be inoperative. After a predetermined 
number of (e.g., five) unsuccessful attempts to 
contact the ECU, the CCC prints an appropriate error 
message to the head end operator. 

If the addressed ECU transmits to the CCC 
a single GPR byte in response to a GLR poll, the CCC 
interprets this to mean that the ECU is operative 
and does not require servicing. The CCC then polls 
the ECU having the next sequential address. However, 
if the ECU returns two GPR bytes, the CCC interprets 
the response as a service request from an operative 
ECU. Using the GLR poll, the CCC periodically cycles 
through all active ECUs and constructs a Service 
Request table in memory. The CCC subsequently uses 
this table to selectively retrieve, using a Priority 
Information Request message later described, infor- 
mation from only those ECUs requiring service. At 
a forward data transmission rate of 200 Kbps, a com* 
plete general poll request cycle of 65,536 ECUs typi- 
cally takes less than 20 seconds. 

The GLR poll is implemented by the CCC as 
follows. First, the CCC transmits a General Level 
Request Threshold ("GLRT") message. A typical GLRT 
message is shown in Figure 21a in accordance with 
the basic message format of Figure 19. The GLRT 
message has a SEND CNTL byte equal to 08 and is used 
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by the CCC to establish the response threshold level 
for the GLR poll, as earlier described. The response 
threshold is established by a level ("LVL") byte 
contained within the GLRT message- The first two 
bits of the CTL byte of the GLRT message specify how 
the ECU should interpret the LVL byte. If the first 
two bits of the CTL byte are "01", this is interpreted 
by the ECU to mean that the ECU should respond posi- 
tively (i.e., with two GPR bytes) to subsequent poll 
messages only if the level of the ECU's information 
is equal to the level set forth in the LVL byte. If 
the first two CTL byte bits are "10", this means the 
the ECU should respond positively to poll messages 
if the level of information to be sent to the CCC is 
equal to or less than the LVL value. 

After sending the GLRT message to establish 
the poll level, the CCC transmits one or more General 
Level Request Poll ( "GLRP" ) messages. A typical 
GLRP message is illustrated in Figure 21b in accord- 
ance with the basic message format of Figure 19. As 
shown in Figure 21b, the SEND CNTL byte of a GLRP 
message may be any value equal to 0, 1, 2, or 3. 
The SEND CNTL byte of the message specifies to the 
addressed ECU that the message is a GLRP message, 
and further specifies on which reverse channel (0, 
1, 2, or 3) the ECU should send GPR response bytes. 
If an ECU responds to the GLRP message with two GPR 
bytes on the specified reverse channel, this is inter- 
preted by the CCC as a service request from an opera- 
tive ECU as earlier described. If one GPR byte is 
returned, this is interpreted by the CCC as a response 
from an operative ECU not requiring service. If no 
GPR bytes are received, the CCC presumes the ECU to 
be inoperative. 
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3. Priority Polling Protocol 

The second or priority polling method is 
the so-called Priority Information Window ("PIW" ) 
poll* This second method establishes a priority 
"window" on the cable network such that any ECU hav- 
ing information to send to the head end which falls 
within the pre-established priority window will alert 
the head end of this fact on a predetermined priority 
service request channel in response to the receipt 
of any general polling request addressed to any ECU* 

Priority polling is enabled by a Priority 
Information Request Window Control ("PIRWC") message 
sent from the CCC. The PIRWC message, illustrated in 
Figure 22a in accordance with the format of Figure 19, 
is used by the CCC to set the ECU priority response 
threshold level. As shown in Figure 22a, a PIRWC 
message has a SEND CNTL byte equal to 9. A LVL byte 
of the PIRWC message specifies the priority response 
threshold level* The ECU interprets the LVL byte in 
a manner determined by the value of the bits in a 
control ("CTL") byte. Bits 0 and 1 of the CTL byte 
specify whether the ECU should respond if the level 
of its information is equal to the value of the LVL 
byte, or whether the ECU should respond if its level 
of information is equal to or less than the LVL value. 
In addition, bit 2 of the CTL byte specifies whether 
to turn the PIW function in the ECU on or off. 
Finally, bits 3 and 4 of the CTL byte specify on 
which of the four reverse channels the ECU should 
return a priority response. The values and functions 
of the bits of the CTL byte in one embodiment of the 
PIRWC message are set forth below: 
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Bl BO Function 

0 1 The ECU should respond to a 

priority poll only if the 
level of its information equals 
the value of LVL. 

1 0 The ECU should respond to a 

priority poll only if the 
level of its information is 
equal to or less than the 
value of LVL* 



B2 Function 

0 Set FIW in ECU off. 

1 Set PIW in ECU on. 



B4 B3 Function 

0 0 Return priority response on 

reverse channel 0. 

0 1 Return priority response on 

reverse channel 1. 

After a PIRWC message is transmitted to 
and received by the ECUs, any ECU with priority 
information corresponding to the threshold level 
established by the PIRWC message will transmit 
to the CCC on the specified priority reverse channel 
a general poll response (GPR) byte after reception 
of any general level poll message. The reception by 
the CCC on the priority reverse channel of a GPR 
byte (there may be more than one response from a 
plurality of ECUs) alerts the CCC that an ECU (the 
identity of which is as yet unknown to the CCC) has 
priority information to send. Upon receipt of such - 
a priority response, the CCC transmits a series of 
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messages, described below, to disable the priority 
"window" and to locate within 20 milliseconds an ECU 
sending the priority poll response. 

Assuming for the moment that the CCC has 
identified an ECU returning a priority response 
(or requesting service in response to the earlier 
described GLR poll), the CCC obtains the information 
from the identified ECU by addressing a Priority 
Information Request ("PIR") message to the ECU. 
There are four PIR messages: PIRO, PIRI PIR2, and 
PIR3, having SEND CNTL bytes egual to 4, 5, 6, and 
7 respectively (Figure 22b). The PIRO, PIRI, PIR2 
and PIR3 messages cause the ECU to send its priority 
information to the CCC on reverse channels 0, 1, 2, 
or 3, respectively. 

In response to a PIR message, the addressed 
ECU transmits its priority information to the CCC 
using a Priority Information Request Response ("PIRR") 
message. The PIRR message allows an ECU to send to 
the CCC any of 256 different messages or values of 
numeric data for each drop associated with the ECU. 
A typical PIRR message is illustrated in Figure 22c 
in accordance with the format of Figure 20. 

As shown in Figure 22c, a PIRR message 
includes a REC CNTL byte equal to 0. A LEVEL ( "LVL° ) 
byte specifies the threshold level assigned to the 
priority information which the ECU is transmitting 
to the CCC (the LVL byte will either match the level 
previously established, or be numerically less than 
that level, depending upon the information contained 
in the previously sent PIRWC message). Following 
the LVL byte is a CONTROL ("CTL" ) byte. The CTL 
byte specifies by the setting of bits 0-5 the drop 
or drops to which the priority information contained 
in the message relates. Each bit position 0-5 in 
the CTL byte is associated with a different ECU drop. 
For each drop as to which the ECU is sending priority 
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inforroation, the ECU sets to "1" the corresponding 
bit in the CTL byte. Following the CTL byte are 
up to 6 bytes of data (Dn), each byte represent- 
ing a predetermined or "canned" priority message or 
numeric value with respect to a different one of the 
6 drops associated with the ECU and specified in the 
CTL byte. The message concludes with the usual CRC 
and FLAG bytes. 

Various divisions and definitions may be 
used for establishing the different levels of ECU 
priority information. For example, levels 0-7 may 
be associated with medical information obtained from 
medical monitoring devices attached to an ECU drop 
cable. Similarly, levels 16-23 may be associated 
with security information obtained from security 
devices attached to an ECU drop. Lower levels, such 
as levels 32-39, may be used by an ECU to inform the 
CCC of syntax or other errors contained in CCC mes- 
sages received by the ECU. Similarly, information 
such as ECU status information, subscriber requests 
for additional services, subscriber responses to 
interactive two-way services, and other information 
may be associated with other priority levels. 

The manner in which the CCC identifies an 
unknown ECU responding with a priority service request 
will now be described. 

The CCC identifies an unknown ECU having 
priority information for the CCC using a binary sort 
method. The binary sort method involves dividing 
the population of ECUs having sequential addresses 
in the range of 0 to n into first and second groups 
of ECUs having respectively a first group address 
range from 0 to n/2, and a second group address range 
from n/2 + 1 to n. The CCC then transmits a message 
to the first group to determine whether or not any 
ECUs in the first group have priority information. 
If the first group includes an ECU (still unknown) 
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having priority information, the CCC subdivides the 
first group into third and fourth groups in the manner 
earlier described, and sends a message directed now 
to the third group to determine whether or not any 
ECUs in the third group have priority information to 
send. If the third group includes an ECU having 
priority information, the CCC subdivides the third 
group into fifth and sixth groups and repeats the 
foregoing process. If the CCC at any time determines 
that the group (first, third, fifth, etc.) with which 
it is working does not have priority information, 
the CCC knows that the other respective group (second, 
fourth, sixth, etc.) must contain the ECU having the 
priority information. The CCC then transmits messages 
to and repetitively subdivides that group until, 
eventually, the CCC subdivides a group to a single 
ECU having priority information. As will be apparent 
to those skilled in the art, the foregoing binary 
sort- method in the case of 65,536 (2 16 ) ECUs requires 
no more than 16 iterations to locate an ECU having 
priority information. 

The messages used by the CCC in implementa- 
tion of the binary sort method in an embodiment of the 
invention are shown in Figures 23a-d. 

The CCC initiates a search for an unknown 
ECU having priority information using a Binary Sort 
Initialization ("BSI") message, shown in Figure 23a. 
The BSI message has a SEND CNTL byte equal to 10, 
followed by two bytes specifying (in low and high 
order parts) a binary sort high address ("BSHAL" and 
"BSHAH") and two bytes specifying (in low and high 
order parts) a binary sort low address ("BSLAL" and 
"BSLAH"). The BSI message is sent by the CCC fol- 
lowing receipt of a GPR byte on the priority infor- 
mation reverse channel. The BSI message is used by 
the CCC to turn the priority information window off, 
to specify the binary sort group high address, and 
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to specify the binary sort group low address. No 
response to the BSI message is expected from any 
ECU. 

After the binary sort is initialized with 
the BSI message, the CCC transmits a series of binary 
sort poll messages to locate an ECU having priority 
information to send. Each binary sort poll message 
turns the priority information window off and speci- 
fies a binary sort group address range. Upon receipt 
of a binary sort poll message, any ECU having priority 
information within the priority information threshold 
level and an address within the specified group 
address range responds by transmitting to the CCC a 
GPR byte on the priority information channel previ- 
ously established by the CCC. Three binary sort 
poll messages, shown in Figures 23b-23d, are 
utilized in one embodiment of the invention to 
define the binary sort group range. 

Figure 23b shows a Binary Sort Poll High 
and Low ("BSPHL") message* This message is used by 
the CCC to specify a binary sort group address range 
bounded between a low address and a high address* 
The BSPHL message has a SEND CNTL byte equal to 11. 
Following the SEND CNTL byte are two bytes specifying 
the binary sort high address ("BSHAL" and "BSHAH" ) , 
and two bytes specifying the binary sort low address 
("BSLAL" and "BSLAH" ). Any ECU having priority infor- 
mation within the priority information threshold 
level and having an address within the low and high 
group address range specified in the BSPHL message 
responds to the CCC by transmitting a GPR byte on 
the priority information reverse channel. 

Figure 23c shows a Binary Sort Poll Low 
("BSPL") message. The BSPL message, having a SEND 
CNTL byte equal to 12, is similar to the BSPHL message 
except that the BSPL message specifies only a binary 
sort low group address ( "BSIAL" and "BSLAH"). This 
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message is used by the CCC to subdivide a group 
address range by modifying only the low address of 
the group range. The BSPL thus enables the CCC to 
subdivide a group address range without having to 
send both the low and high addresses of the range. 
Any ECU having priority information within the 
priority information threshold level and having 
an address which is greater than or equal to the 
specified group low address of the BSPL message and 
less than or equal to the previously specified high 
group address responds to the CCC by transmitting a 
GPR byte on the priority information reverse channel. 

Finally, Figure 23d shows a Binary Sort 
Poll High ("BSPH") message. The BSPH message includes 
a SEND CNTL byte equal to 13. In this message, two 
bytes specify a binary sort group high address 
("BSHAL" and "BSHAH"). This message is used similarly 
to the BSPL message to subdivide a group by modifying 
only one (i.e., the high) group address. Any ECU 
having priority information within the priority infor- 
mation threshold level and having an address which 
is less than or equal to the group high address of 
the BSPH message and greater than or equal to the 
previously specified low group address responds to 
the CCC by transmitting a GPR byte on the priority 
information reverse channel. 

4. Information Protocol 

When information, rather than a poll or 
status request, is transmitted from the CCC to an 
ECU, an informational protocol including a handshak- 
ing sequence is used to provide the CCC with posi- 
tive feedback that (a) the ECU received the message, 
(b) the message syntax was proper, (c) there were no 
transmission errors, and (d) the ECUs are operative. 
The handshaking sequence does not require the trans- 
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misBion of lengthy formatted messages, thus minimizing 
the amount of time required to handshake with the CCC. 

The handshaking response to informational 
messages is a General Poll Response Verification 
("GPRV"), comprising one or two bytes of "11111111". 
If no GPRV is detected by the CCC, the CCC interprets 
this to mean that the ECU is inoperative. If a single 
byte is received, the CCC interprets this to mean 
that the message was not accepted by the ECO. If 
two bytes are received, the CCC interprets this to 
mean that the message was received by the ECU without 
error and that processing will occur. If a two-byte 
response is not received, the CCC will try a predeter- 
mined number of times (e.g., five) before logging 
and notifying the operator of an error. 

while preferred embodiments of the invention 
have been set forth for purposes of the disclosure, 
modification to the disclosed embodiments may occur 
to those skilled in the art. Accordingly, the appended 
claims are intended to cover all embodiments of the 
invention and modifications to the disclosed embodi- 
ments which do not depart from the spirit and scope of 
the invention. 
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cort 






686 


1 










689 


t 


indicator 1 


oft 9 






690 








052B 


3C34 


691 


CO9110S Id 


a, dispiM 


032D 


383D 


692 




and 


a, £1101b 


052F 


3F34 


693 




•t 


a, dispiM 






694 


1 






9531 


3943 


695 




clr 


a push, 0 


y off 














696 


I 






0333 


A7 


697 




b 


co*l20 






698 


1 










699 


< 










7O0 


1 


indicator n 


rod a sal act 






701 


1 










702 


1 






0334 


3C80 


703 


eoa£00i Id 


a, datael 


0536 


0E 


704 




tastp zf 


0537 


6545 


703 




b 


coaei0 






706 


I 






0339 


3C34 


707 




id 


a* dispiM 


033B 


3821 


708 




or 


a, £000 lb 


033D 


3F3A 


709 




«t 


a, dispiM 



I indicator currant 



t indicator currant 
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CP/M TLCS-47 ASSEMBLER V2.2 



LQC> OBJ 



OS3F 3913 
ly flaantng 



LINE 



710 
711 



t 



PAGE 9 
SOURCE STATEMENT 
»«t vpuah, 1 



712 | 
ROM PAGE NO. 21 • 
0341 2330 
0343 65D9 



0343 3C34 
0347 383E 
0549 3F3* 

034B 39S3 
y non-f lamping 



713 
714 
713 
716 
717 
710 
719 
720 
721 



co*220t 
I 



co»2i0i 



call 

b 

Id 

and 

•t 

clr 



flash 



A, diapiw 
ttCUlOb 
a, diapiw 

•puah« 1 







722 


t 






034D 


ai 


723 




b 


eo»220 






724 


I 










723 


1 










726 


i dtvlet input 


control 






727 


1 










726 


t 






034E 


3C81 


729 


coo300t 


Id 


a, datafch 


0959 


3F 


730 




tnt 




essi 


9* 


731 




b 


co«3l0 






732 


1 






0332 


65D9 


733 




b 


core 






734 


1 






0354 


36*0 


735 


co*310i 


Oiclr 


il,R*00 


0336 


40 


736 




Id 




9557 


3A8C 


737 




out 


a, ftoolc 






738 


1 






«559 


3933 


739 




Mt 


•puvsl, 3 






7*0 


1 






035B 


3BA6 


741 




elr 


*OP06,0 






742 


t 






033D 


3B36 


743 


•vt 


*oo06»3 






744 


I 






035F 


3640 


743 




• iclr 


ll,h>00 






746 


1 






es6i 


65D9 


747 




b 


eoro 






746 


1 










749 


t 










730 


1 dovle 


■ output control 






731 


I 










732 


1 






0563 


3C81 


733 


COO400S 


Id 


a, dat a0h 


©363 


5K 


73* 




tnt 




0366 


6583 


735 




b 


C00411 



t di»abl» 

0566 3933 
■nablo 

036A 3C80 
036C 3C 
056D B8 



736 
737 

738 
739 
760 
761 



clr 



eo»410i 



Id 

t»*t 

b 



ipuvtl, 1 



a*data0l 
eo»420 



1 Indicator current 



indicator currrttl 



I port »ot 



I vlf OUtDU 
t k»y board 
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CP/M TLC3-47 ASSEMBLER V2. 2 



10 



t_OC OBJ 



LINE 



SOURCE STATEMENT 



056E 36AA 
0570 47 
0371 3F1C 
0973 13 
0574 366A 
ntrol enable 

0S7G 6509 

OS7B 36AA 
037A 46 
057B 3F1C 
057D 13 
0S7E 40 
057F 3A6D 
top 



762 f 

763 

764 

765 

766 

767 



dlclr 
Id 

xch 
eielr 



766 | 

769 b 

770 | 

771 coe420i dlclr 



772 
773 
774 
775 
776 



Id 
st 

xch 

Id 

out 



il, 101010b 
4, £01 lib 
a, eirb 
a, eir 

il, 101010b 



il, 101010b 
a, £01 10b 
a, eirb 
a, sir 

A, £0000b 

a, *opld 



{ remote co 



I timer 2 s 



ROM PASE NO. 22 * 



0581 


366A 


777 






eiclr 


il, 101010b 


ntrol disable 
















778 


1 








0583 


6SD9 


779 






b 


COrS 






780 


1 








0565 


36AA 


781 


coeAlli 


dlclr 


11,101010b 


0587 


3915 


782 






set 


spuvsl, l 


diSAbl* 












0589 


41 


783 






id 


A,ch'i 


0S8A 


3F23 


784 






St 


A,spusk 


058C 


3F24 


785 






»t 


A t ApUCP 






786 


f 








0S8E 


2050 


787 






call 


rkce 






788 


» 








0590 


6578 


789 






b 


coe420 






790 


1 












791 


1 












792 


t 


power 


relay 


control 






793 


1 










794 


1 








0592 


3C80 


795 


eoe500i 


Id 


A, d«tA01 


0594 


0E 


796 






ttitp 


Zf 


0595 


9C 


797 






b 


coe501 






798 


1 








0596 


3B54 


799 






elr 


%Op04, 1 






800 


1 








0598 


3932 


801 






set 


spusl, 3 


rrtly on 
















602 


X 








059A 


65D9 


803 






b 


corv 






804 










059C 


3B14 


80S 


co«501 t 


set 


%op04, 1 






806 


1 








059E 


3972 


807 






clr 


•pus 1,3 


ntly off 














80S 


1 








05A0 


6509 


809 




b 


cor* 






810 


1 












811 


1 












die 


f 


deer 


d»vi ce- 


display 






813 


1 







I remote co 



I key board 



; power relay on 

| power relay cum 

I power relay off 

I power relay cum 
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CP/M TLCS-47 ASSEMBLER V&8 

POSE 11 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 










81* 


I 




* 




0502 


*F 


813 


eo*€90 i Id 


a,£h»f 






05A3 


3F33 


816 


mt 


a v ldatnl 






03A3 


3F37 


817 


«t 


a, Idatll 






05A7 


3F39 


818 




*« Idasal 






93 A9 


3F3B 


819 


St 


a, ldasll 










820 


1 








93AB 


3C36 


821 


Id 


a % Idats* 






93AD 


3827 


822 


or 


*, canib 






93AF 


3F36 


823 


at 


a, ldatn£ 










82* 


1 








93B1 


3C3fl 


825 


Id 


*, Idat 12 






03B3 


3827 


826 


or 


rat lib 






03B3 


3F38 


827 
828 


St 


a, Idat 12 






B3B7 


3C3A 


829 


1 

Id 


a, lda**2 






95B9 


3S27 


830 


or 


a, £01 lib 






03BB 


3F3A 


831 


st 


a, ldas«2 






0SBD 


3C3C 


832 
833 


1 

Id 


a, Idasie 






93BF 


3827 


83* 


or 


a,Z0Ulb 






mm PAGE NO. 23 


» 










93C1 


3P3C 


833 


St 


a, ldasl2 










836 


1 








95C3 


99 


837 


b 


cors? 










638 


I 












839 


1 












8*0 


1 dsvics display control 










8*1 


1 












8*2 


1 








BSC* 


3C8B 


8*3 


coo799l id 


a, data01 






93C6 


8E 


8** 


ttttp 


rf 






03C7 


92 


8*3 


b 


cos 791 


• 
f 


d i splay 






8*6 


I 




BSCS 


3C33 


8*7 


Id 


a, disolM 






B3CA 


3823 


8*8 


or 


*,*99ilb 






BSCC 


3F33 


8*9 


St 


a* dlsplw 


t 


display 






839 


1 






bsce 


2339 


831 


cos 793 t call 


flash 










832 


t 








05D0 


99 


833 


b 


COTS 






03D1 


99 


63* 


b 


eers 










833 


1 








05D2 


3C33 


836 


co»791t Id 


a, dlsplw 






03D* 


3S3C 


837 


and 


*,tneob 






93D6 


3F33 


838 


st 


a, dlsplw 




display 






839 


t 








93D8 


SE 


869 


b 


co»703 










661 


1 












662 


1 












883 


1 rstum 












86* 


1 












863 


f 
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CP/W TLCS-47 ASSEMBLER V2.2 

PAGE 12 



LOC OBJ LINE SOURCE STATEMENT 



03D9 


397* 


6G6 


cors t 


elr 


spuvds* 3 


rut* * 




667 








B3DB 


6433 


666 
669 
870 
87 X 


1 
1 
1 


b 


ma 14 






672 


| kayacan 








873 


1 










874 


1 






03DD 


3993 


873 


Mi3t 


ttit 


•puvml, 1 


03DF 


A4 


876 
677 


f 


b 


oal30 


03E0 


3965 


878 




elr 


•puv*l>2 






879 


1 




mal5 


05E2 


6457 


660 
681 


1 


-b 


05E4 


2100 


882 


Mi 301 


call 


kaya 






663 


1 




•puvml, a 


05E6 


3965 


684 
883 


t 


elr 


0SE8 


6437 


666 
887 
686 


1 


b 

and 


malS 



I clear 'command ax 



ASSEMBLY COMPLETE, 



0 PROGRAM ERROR <S> 
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CP/M TLCS-+7 ASSEMBLER V2. 2 

PAGE 13 



SYMBOL TABLE 





COE100 


otib 




COE110 


032B 




COE120 


0327 




COE200 


0534 




COE210 


0343 




CDE220 


0341 




COE300 


054E 




CQE310 


0334 




CDE4O0 


©363 


• 


COE410 


036A 




COE411 


0383 




COE420 


0378 




COE300 


0392 




COE301 


939C 




COE600 


03A2 




COE700 


05C4 




C0E701 


0502 




CLUL 703 


0SCE 




COE900 


049E 




COEA00 


04A4 




COEA01 


0+C6 




COEA02 


0+DF 




COEA03 


04E6 




COEA10 


04CC 




COEB00 


04£D 




COEX0 


04F3 


* 


COMMAD 


0013 




COMMAH 


00X5 




COMWAL 


0014 




CORE 


03D9 




DATA0H 


0081 




DATA0L 


0060 




DATA1W 


0083 




DATA1L 


0082 


• 


DATA2M 


0083 


• 


0ATA2L 


0084 


* 


DATA3H 


0067 




DATA3L 


0086 


» 


DATA4H 


0089 


• 


DATA4L 


0088 




DATACT 


0S00 


• 


DCH 


00FE 


* 


DCL 


00FC 


* 


DISPA 


0032 


* 


DISPH 


0031 




DISP1W 


0034 


* 


DISPL 


0030' 




OXSPLU 


0033 




EXRB 


001C 




PLASM 


0330 


« 


INCOTH 


008C 


• 


INCOTL 


008A 




INCOTM 


008B 


» 


KEST 


0022 




KEST OH 


00+3 




KEST0L 


00+2 


« 


KESTIH 


0043 


• 


KEST1L 


0044 


* 


KEST2H 


0047 




KEST2L 


00+6 


• 


KE9T3W 


00+9 


• 


KEST3L 


0048 


• 


KEST4H 


004B 


•> 


KEST4L 


004A 


• 


KE5T3H 


004D 


• 


KESTSL 


004C 


• 


KESTBH 


0021 


* 


KESTBL 


0020 


• 


KEY MO 


0029 


» 


KEYNN 


002A 




KEYOD 


002B 


• 


KEY ON 


002C 




KEYS 


0100 


• 


KEYSB 


0250 


• 


KEYSC 


000E 


• 


KEYT 


0300 


• 


KEYTB 


00CB 


• 


LCI COT 


0000 




L0ASL1 


003B 




LDASL2 


003C 




LDASM1 


0039 




LDA9W8 


003A 




LDATL1 


0037 




LDATL2 


0038 




LDATM1 


0033 




L0ATM2 


0036 


* 


LDISP 


0B00 




LECOTH 


008F 




LECOTL 


008D 




LECOTM 


008E 




LEDD 


0310 


• 


LX0VF1 


0600 


• 


LI0VF2 


0D0O 


• 


LREMO 


0E00 


• 


LVLFEX 


0C00 




MAX0 


03E5 




MAI00 


044B 




MAI1 


0440 




MAI2 


0469 


# 


MAX20 


0450 




MAI3 


09OD 




MA130 


03E4 




MAX4 


0433 




MAIS 


0437 




MAI61 


0460 




MAX62 


0463 


♦ 


MAIN 


03E0 


• 


0VER2A 


0072 


* 


0VER2H 


0071 


• 


0VER2L 


0070 


* 


OVER A 1 


0012 


» 


0VERH1 


0011 


« 


OVERLl 


0010 


• 


PAR ITT 


000C 


• 


PARITY 


000B' 


» 


RDS000 


0515 


♦ 


READC 


0028 


• 


READN 


0027 


* 


REHO0 


0060 


ft 


REMDl 


0061 


* 


RENOS 


0062 


• 


REMD3 


0063 


* 


REMD4 


0064 


• 


REM03 


0063 


ft 


REMD6 


0066 


• 


REMD7 


0067 


• 


REMOA 


006A 


• 


REMOH 


0069 


♦ 


REMOL 


0068 




RKCE 


0050 


• 




006B 


• 


RNL 


006D 


* 


RNM 


006C 




RURPCH 


00CA 


* 


RURPCL 


00C8 


• 


RWRPCM 


00C9 




SERVRC 


00OF 




5PUCP 


0024 




SPU8M 


0003 




SPUSK 


0023 




SPUSL 


0002 


• 


SPUTT 


0018 




SPUVDM 


000+ 


• 


SPUVSH 


0000 




SPUVSL 


000S 




SPUVUM 


0001 




SPW 


00FF 


• 


SPWB 


00C7 


* 


TABLE 


0000 


• 


TXMR2H 


00FA 


• 


TIMR2L 


O0F8 




TXMR2M 


00F9 




TJMRHN 


O0F6 


• 


TIMRHO 


001B 




TXMRLN 


00F4 


* 


TIMRLO 


0019 




TIMRMN 


0OF3 


• 


T1MRM0 


001A 


• 


VLFC 


000A 


• 


VLFEC 


0016 


* 


VLFRB 


0009 


• 


VLFTB 


0008 


• 


VLFTH 


0007 


* 


VLFTL 


0006 


• 


VLFXA 


0032 


• 


VLFXH 


0031 


* 


VLFXL 


0050 


• 


UARPCL 


00C4 


* 


UARPCM 


00C3 


• 


UIRITEH 


0026 


* 


WRITEN 


002S 








DEFINED 


171 USER 


SYMBOL (S> 















0167237 



118 



CP/M TL.C3-47 ABSEMBLER V2. 2 



LOC QBJ 



LINE 



1 I- 
B | 

3 1 

4 | 
9 | 

6 I 

7 | 
B | 
9 I- 



PflSE 1 
SOURCE STATEMENT 



7. 1983. 



liovf 1* JkM 



VI* 0 



•nolist 
•list 



(TWP4740P) 
vlf conauinication . rout ina 



296 t? 



ROM PAGE NO. 0 



0010 




297 


org 


h»010 


1 


rout in* table 


©010 




298 










0010 


66B2 


299 t 
300 


b 


rO 


1 


■tart bit dstsct 






301 t 










0012 


66FG 


302 


b 


rtti 


1 


■1 bit datsc* 






383 | 










0014 


6719 


304 


b 


rca 


f 


tddrtti dstsct 






303 | 










0016 


673E 


306 


b 


ref 


1 


eoainand dvtaet 






307 | 










0018 


67D4 


308 


b 


rep 


1 


parity in 






309 | 










O01 A 


67EE 


310 


b 


tra 


1 


* aek* or * nack* 






311 | 










001C 


67F0 


312 


b 


rcstn 


t 


■top bit in 






313 ? 










001E 


6834 


314 


b 


rstd 


f 


damy to rcstab 






315 | 










0020 


6838 


316 


b * 


rcstab 


1 


stop bit in 






317 | 










0022 


6841 


318 


b 


rdd 


I 


data in 






319 t 










0024 


6871 


320 


b 


rdp 


1 


parity in 






321 f 










©026 


687F 


322 


b 


tdack 


1 


* ack 1 or • nack 1 






323 | 










0O28 


6883 


324 


- b 


rdast 










323 | 














326 lift 














327 | 










O02A 


66C2 




b 


to 


t 


transmit 






329 | 
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CP/H TLCS-47 ASSEMBLER 



LOC OBJ 


LINE 


SOURCE STATEMENT 






802C 66EB 


338 


b tdl 


1 


data out 




331 








982E 68F1 


338 


b trai 


r 


dataet 




333 








0939 6909 


334 


b rdaay 


t 


daay to rem 




333 








9932 6912 


336 


b tdo 


i 


data out 




337 








0034 6939 


338 


b tp 


t 


parity out 




339 








0036 693E 


349 


b tlcl 


t 


• lci» bit out 




341 








9938 6944 


342 


b rtaek 


t 


racaiva 'aek* 




343 








093A 6963 


344 


b tat 


t 


out * atop* 




343 








093C 6989 


346 


b rat 


t 


racviva 'atop' 




347 










348 


MllllttttlllllMf lit tit ItttltlMttttlMt 






349 









ROM PAGE NO. 24 
0609 



339 
391 



9699 3896 
9698 3F12 
9694 2918 



0696 3C1B 
9698 3FF6 
O60Q 3C1A 
069C 3FFS 
969E 3C19 
0619 3FF4 



9612 3989 
0614 89 



h*699 



9619 3909 
0617 A3 



it 
a 



9618 3BC9 



394 

399 
336 
337 
398 
339 
369 
361 
362 
363 
364 
369 
366 

367 t 

368 | 

369 | 
379 | 
371 
378 

373 | 

374 , 
379 | 

376 | 

377 | 
378 
379 

389 | 

381 



i*»g i«t»r- puah 


•at 


%oo96,9 


ovfit at 


a*ovaral 




bl f ovarii 


t xmmr 1 • atart 


Id 


a, t inrho 


at 


a, t inrnn 


Id 


a.tlmo 


at 


a, tin-art 


10 


a, tiarlo 


at 


a, tiarln 


chack 


soda 




( normal or not ) 


taat 


apuvah, 9 


b 

\ 


VlfOOl 


\ 

F en»ck 


mod* 


1 


t tranaait or not > 


1 

taatp 


aouvah, 1 


b 


vlfOlO 


1 

taatp 


*id99,9 



rout ina for abnorm 
mod 



rout ina for trantn 

mod 



f 

r 
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CP/H TU3-47 ASSEMBLER V2.2 



1* 



LDC OBJ 

061A 9£ 

961B 3979 
061D AD 

061E 2F1B 
9620 3939 
0622 AD 



0623 39BS 
0629 AB 

0626 2F1C 

062B 3B76 

062A AD 

062B 3B36 



062D 3CFF 
862F 3FC7 

0631 40 

0632 3FFF 

0634 2A 



0635 39D4 
ntlng ? 

0637 6647 

0639 39E4 
063B 6694 

063D 39F1 
063P AC 



LINE 

382 
383 
384 
383 
386 
387 
388 
389 
390 
391 
392 
393 
394 
393 
398 
397 
398 
399 

400 
401 

402 

403 
404 
403 
406 
407 
408 
409 
410 
411 
412 
413 
414 
413 
416 
417 
418 
419 

420 
421 
422 
423 
424 
423 
42B 
427 



PA8E 3 
SOURCE STATEMENT 



b 


viriea 


tdata 1* 


eir 


vlfrb t 3 




b 


vlf200 


|to warp 


add 


parity, *h» 1 


I parity count ar inc 


Mt 


vlfrb,3 




b 


vlf2O0 


|to warp 


data 


out < Vlf 910 > 




tnt 


vlf to, 9 




b 


vlfOll 




*dd 


parltt,Ch v l 


1 parity count 


clr 


*opC>6, 3 


t vlf out out data * 


b 


vlf200 


1 to warp 


mmt 


*oo96«3 


t vlf output data * 



warp rout in* ( vlf 200 > 



1 

I 

I 

I — ~~ 

vlf200i Id • *,»pw 

at »pwb 



Id 
at 



*,*h»9 



rout ina for abnomal moda 

( Vlf000' ) 



vlf 00 II taatp spuvdM, 1 

b vlf002 

taatp apuvdm, 2 

b vlf 003 

tawtp sduvum, 3 

b vlf0O4 



ROM PAGE NQ.2S 

0640 3904 

0642 40 

0643 3A8C 
0643 86AD 



428 
429 
430 
431 
43E 
433 



vlf 003 I «at 

Id 

out 

b 



apuvdm, 0 
a,£h*9 
a, *eplc 
vlf 300 



«pw changing 
warp 



1209 bit tint* cou 

branch on * y—* 

10«ae couting ? 
branch on • yaa 1 

framing a r r or ? 
branch on , ya*»» 



t cry anabla on 

I tl mar atop 

I to rat urn rout in* 



-1209 bit count ad 
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PAGE 4 



LDC 


OBJ 


LINE 




SOURCE 


STATEMENT 








434 


t 








0647 


3934 




V k TWPC 1 




VpWVdMf 1 


1 


ountlng* 














3941 


436 




clr 


•puvun, 0 


t 






437 


1 






I 


At*' 














064B 


3931 






elr 


•puvuw, 1 


f 








t 






1 


« d*t*» 












0640 


3921 


440 




wt 


•PUVUM, 2 


1 


on 














064F 


3900 


441 




Mt 


•puvah, 0 


I 


o&si 


3939 


442 
443 




clr 


spuvvh, 1 


1 


0&S3 


60 


444 


1 


b 


vlTOOS 


1 


t 




443 


1 






r 






446 
447 


1 












1 




1 


0634 


3931 


446 
449 


1 

vlf003t 


Mt 


•PUVIUB, 3 


i 


0636 


3964 


430 




elr 


spuvdM, 2 




ting' 
















431 


1 








0638 


3C23 


432 




id 


a, mpuak 




063A 


3F24 


433 




•t 


a, apucp 








434 


1 








o&sc 


3030 


433 




call 


rke« 








436 


1 








063E 


4F 


437 




Id 


a, th* f 




063F 


3FF6 


436 




•t 


a, titrttn 




0661 


47 


439 




Id 


a,£h*7 




0662 


3FP3 


460 




St 


«,tl«wi 




0664 


4C 


461 




Id 


a, £h*c 




0663 


3FF4 


462 




•t 


a, t iwrln 








463 


1 








0667 


44 


464 




Id 


a,th»4 




0666 


3A6C 


463 


* 


out 


a«*oolc 


i 


ng 




466 


1 








066Aj 


3973 


467 
466 




elr 


■puvsl, 3 


i 


066C 


66AO 


469 


1 


b 


vlf300 


t 






470 


1 












471 




f rasing 




1 


066E 


3C16 


478 


vlfO04t 


Id 


a, vputt 


0670 


DO 


473 




cnpr 


a,Ch'0 




0671 


&6A3 


474 




b 


v 10040 








473 


1 








0673 


3CS3 


476 




Id 


a, trmam 




0673 


OF 


477 




cnipr 






0676 


6669 


476 




b 


VIO060 








479 


t 








0676 


3BB0 


460 




tnt 


*1P00,0 




067A 


6698 


461 




b 


V10030 








462 


I 








0&7C 


40 


463 




Id 


a,«h»0 




0670 


3F33 


464 




St 


a, frm-m 








463 


I 








067F 


4F 


*86 




id 


a, £h'f 





lvar *prflvioui 
command nt*di d 

laar 'prwiou* 

and raquir* 

inhibit* 



I br-mncn on 

cry a-nabl* 



I libit txmmr svtti 



ROM PAGE NO. 26 
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PA8E a 



1 f*r OBJ 


LINE 


SOURCE 


STATEMENT 






0680 3FF6 


487 




St 


a, tincrhn 






0682 47 


, 488 




Id 


a, *h'7 






0663 3FF5 


489 




St 


A f t IfKTflm 






0685 4C 


490 




Id 


• v £h'c 






0686 3FF4 


491 




St 


a 9 tiarln 








492 


1 










0688 AD 


493 




b 


vlf3O0 








494 


1 










0689 3B60 


499 


vl0060l 


test 


*ip00,0 






0&8B 98 


496 




b 


vl0059 








497 


1 










0&8C 3971 * 


498 




clr 


■puvun, 3 


1 


clear * framing er 


ror f 

068E 3921 


499 




set 


tpuvum, 2 


1 


sat 4 coraoiarkd inh i 


bit* 












clear • previous c 


0690 39S1 


509 




clr 


•puvua, 1 


1 


owniand 
















- 501 


t 






1 


rvquirtt an answ 


er' 












clear * previous c 




502 


I 


Clr 


tpuvun, 0 


1 


owund 


503 


1 






1 


needs data' 


0692 3950 


504 




clr 


spuvsn, 1 


I 


sat receive mode 


0694 3908 


505 






spuvsh', 0 


t 


sat normal foods 




506 


I 










0696 6640 


507 




b 


vlf005 


t 


to, * sat cry enabl 


e» 


508 


t 










0698 4F 


509 


V 10C30I 


Id 








0699 3FF6 


510 




St 


a, tinrhn 






0&9D 3FT=T5 


511 




St 


At tientn 








512 


1 










0690 3F93 


513 




St 


a, frmam 








514 


1 










069F 4A 


515 




Id 


a,th*« 






0&P0 3FF4 


516 




St 


*, tlonrln 








517 


f 










0&A2 AD 


518 




b 


vlf300 








519 


t 










0&A3 40 


520 


Vl0040t 


id 


a,*h»0 






0&O4 3F1B 


521 




St 


a, sputt 






06A6 3BC0 


522 
523 


1 


testp 


%lp00,<0 






0&A8 AD 


524 




b 


vlf300 








525 


f 










0&A9 4F 


526 




Id 


a, «h» f 






0&AA 3F53 


527 






a, f rtnt 






06AC 98 


528 
529 


1 


b 


V10050 








530 


1 












531 


I 






1 






532 


1 


return rout ins < vlf3O0 ) 


1 






533 


1 






, 




0&AD 3C12 


534 


Vlf300l 


Id 




1 




0&AF 2910 


535 




XCfl 


hi, overll 


t 


pop register 




536 


1 










06B1 2B 


537 




reti 










538 


1 












. 539 


r 






1 






540 


1 


R0 rout ins 


t 
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LOC OBJ 



06B2 3BC9 
B6B4 66C2 



06B6 393S 

®63B 3961 
hibit» 

063A 3944 

t 

06BC 3B36 



06BE CI 
06BP E2 



ROW PAGE NO. 

06C0 41 
tiM 



LINE 

542 t 

3*3 t 

544 , 

543 r« I 
346 

347 | 
54« 
349 | 
530 | 
331 



SOURCE STATEMENT 

( in start bit > 



533 

554 
533 t 

556 |- 

557 | 
336 
339 
360 | 



t#«tp 
b 



elr 

elr 
•a* 



start bit 
»ip00,0 



t 
-I 
-1 

I 

I it 



was not * start 



27 



361 



563 |- 

564 | 



id 
Id 



id 



spuvsl, 3 

spuvua, 2 

spuvdis, 9 
*op06 f 3 
Mt intr. 
h,Ch'l 



I •Ktomal intr. 

Inhibit 

I cltif * command in 



I dwr *cry snabls 
1 port Mt 
-I 

t to Rati routine 
t rmnt intr. 2 bit 



06C1 


2A 


363 
366 




001 1 


rot 








567 


I 




- start 


bit not ■ 






366 










06C2 


3964 


569 


r00i 


000t 


tost 


spuvcm, 0 


06C4 


69 


370 






b 


r«1000 






571 


1 








06C3 


49 


572 






Id 


a,Ch'0 


Q6C6 


3A8C 


573 






out 


ftoplc 






374 


1 








06CB 


61 


573 






b 


r00001 






576 


I 








06C9 


3940 


577 


r01000t 


elr 


spuvmh, 0 






576 


1 








06CB 


3994 


579 
360 






toot 


•puvds, 1 


06CD 


AA 


561 


1 




b 


r0111O 



vnablo* 



06CE 3C8C 
06D0 3FP6 
06D2 3C6B 
6604 3FF5 
06D6 3C6A 
06D6 3FF4 



I cry anabls ? 

I tlntorl stop 

I to rt wa rp 

t to abnormal mods 

I Must dot act * cry 



582 t 

583 | 

504 | 1200 bit counting 

363 | 

586 r01100i Id A, incoth 

387 «« a,ti«rnn 

386 Id a, ineotn 

389 st * t timwi 

390 Id a, ineotl 

391 st a, t 1st In 

392 t 
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PRSE 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 




46 


993 




Id 


a, Ch' 6 




<3HOL 


594 




out 


a* Koplc 






S9S 


t 






06DD 


3B36 


3 TO 






%op&&, 3 






597 


t 












I r 


•turn 








599 


1 






©6DF 


3CC7 


600 


remit id 


*.«p*b 


06E1 


3FFF 


601 




at 








602 


i 






06E3 


3C12 


603 




Id 


a, ovaral 


06E5 


2910 


694 




MCft 


hlpowrll 






60S 


i 






06E7 


3B46 


£06 




clr 


%op06,0 






607 


i 






06E9 


SB 


606 




r«ti 








609 


t 






06EP. 


3cac 


610 


r01110i id 


a, Incoth 


06EC 


3FF6 


611 




at 




©6 EE 


3CSB 


612 




Id 


" a, Incota 


06F0 


3~5 


613 




at 


a, t ivr-nri 


©6F2 


3C6A 


614 




Id 


a, Ineotl 


06F4 


3FF4 


615 




«t 


*,timrln 






616 


I 






Q&F6 


44 


617 




Id 


*,£h'4 


06F7 


3fi6C 


616 




out 


a, *oplc 






619 


I 






06F9 


3B36 


620 




■ft 


*cp06,3 






621 


t 






Q6FB 


9F 


622 




b 


r01111 



06FC 39F9 
06FE 670F 



I 

mmummmmmmmmmmmmmmmm i m 
i inn i mm mm mm mm n nHiuimiu 

i 



623 
624 
625 

626 ; 

627 t 
626 i 

629 | 

630 | 

631 ; 

632 | 

633 noil 
634 

635 | 

636 | 

637 f 



Rnl routina 

< in mi 



bit ) 



taatp vlfrb,3 
b n»l000 

'command* from ECU 



I 

I 'data* from ECU 



RDM F 


W3E NO. 28 










0700 


CI 


636 


Id 


h,*h*l 


t 


0701 


E4 


639 


id 


l,-h»4 


! 






640 | 








0702 


40 


641 


Id 


«,_h»e 




0703 


3F16 


642 


•t 


a, vlfvc 


t 


claar 
















643 | 








0705 


3941 


644 


clr 


tpuvum, 0 


1 
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CP/H TLCS-47 ASSEMBLER VE* 2 



LOC OBJ 



0707 3991 



0709 CD OB 
070B 2O0A 



0700 41 
1M 



070E 2A 



LINE 



07X9 2F1A 

071B 2E3A 
07 ID 84 



071E 3C09 

0730 07 

0731 3837 




SOURCE STATEMENT 
elr mpuvua, 1 



parity ft VLf* counter 
clMr 



<h»0, parity 
th'0,vlfc 



MKt Intr 
a«Ch'l 



irp 



data * fr-M ECU 



rtNdi data* 

' previous command 
rtqutrw an arts 



parity count ar 
ft VLF count ar Cl 



newt Intr. lbit t 



rp 



070F 


3961 


• 669 


« 


■ 10801 


test 


mpuvua, 0 






0711 


93 


666 
667 


t 




b 


rsl083 


t 


not need data 


0712 


C2 


668 






Id 


h,Ch*2 






0713 


ES 


669 






Id 


l,*h»2 


f 


to Rdd rautina 






67» 


1 










0714 


89 


671 






b 


rat001 


1 


to parity el»«r 






672 


1 














673 


r 




not 


need 'data* 


1 








674 


i 










07S9 


Cl 


675 


n 


H0O3t 


Id 


n,*h* 1 






0716 


EE 


676 
677 


1 




Id 


l f £h»e 


1 


to Ratd routine 


9717 


43 


676 






Id 


a.Ch'3 


1 


next intr, 9bit 
























679 


1 
1 












071S 


8E 


680 
681 




b 


re i 002 


1 


to ri nar-p 



m u inn mi tut miiimm nt tit tut tut ti 

**3 mitltlHIimiMHIimtltf IttllMMIH 

684 I 

689 | ■ 

686 | 

687 | 

688 |- 

689 | 



Rea routine 

< in 



iva > 



690 reai 

691 | 
692 
693 
694 | 

699 | 

696 | 
697 

698 
699 



Id 



vlfc,«h»l 

vlfe, Ch*3 
rca000 

address check 

a, vlfrb 
a 

a,£h*7 



vlf counter 



vlfc <> 3 
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PAGE 9 



LOC OBJ 

0783 3FJ3 

0723 3A20 
0727 07 
078B 07 
0729 3B33 
072B 3802 

072D 3E13 
072F BA 



0730 CI 

0731 E6 

0732 41 

lM 



0733 2A 



0734 3C09 

0736 07 

0737 3F09 

0739 B2 



073ft CI 
073B EE 

073C 48 
073D B3 



LINE 

700 
701 | 
702 
703 
704 
705 
706 
707 | 
708 
709 
710 | 
7iX l- 

712 | 

713 1 
714 
713 
716 t 



SOURCE STATEMENT 

at ifCOMid 
' in *ip00,« 



a«£h'3 
*,£h'2 



add 



717 re*002> Id 

718 f 

719 | 

720 | 

721 re»O03i rwft 

722 | 

723 f 

724 | 

723 vea00flt Id 

726 

727 *t 

728 | 

729 b 



c mp r a, comMd 
b rc«001 

- rmxt intr. addma 
Matched 

Id h,*h»l 
Id l t £*«6 

a,*h»l 



irp 

shift 
a, vlf rb 
«,vlfrb 
rc«002 



next intr. addi-»* 
aiaa matched 



t addmi In 

I apu tddrtft 

I Addrtii cheek N© 



I to Raf routlnt 
1 neMt intr. Ibit t 



irp 



t ehlft 

I rmxt Intr, Ibit t 



073E 2F1A 



730 | 

731 |- 

732 f 

733 | 

734 re»001t Id h,th»l 
733 Id l,*h»e 

736 | 

737 Id *,Ch»2 

738 | 

739 | 

740 b rc*003 I 

741 | 

742 luuniMinuuinunuiMiunnftin 

743 mMiiinmuuinMiiiuimiHinHH 

744 , 

743 | — — — ' 

746 | Rcf routine I 

747 | (In command r»c»ivt ) | 

748 t— — — ~ — , 

749 t 

75® % data set 9 

731 | 



I to Rstd 

I namt intr. 
6 bit tint* 

irp 



732 reft 

733 $ 



add 



vlfe, Ch»l 



t VUF counter 
increaaent 
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CP/W TLCS-47 ASSEMBLER VS. 2 



POSE ie 



i-OC OBJ LINE 
ROM PAGE NO. 29 



SOURCE STATEMENT 



0740 2ET0 

0742 0£ 

0743 BP 

0744 8E0A 

0746 BE 

0747 94 



0746 3C99 
074A 07 
074B 3F09 



074O 41 



074E 2A 



074F 3CS9 
0731 3F14 

0753 6D 



6734 3C09 

0756 07 

0757 07 
0736 07 
0759 3631 
075B 3622 
075D 3F13 



075F 3FFD 
«76t 3C14 
0763 3FFC 

0765 4T 

0766 3PTE 

0766 33 
0769 3F2S 
076B 32 
©76C 3F27 

076E 00 
076F 0E 



734 
733 
756 
737 , 
73B 
739 
760 

761 | 

762 | 
763 
764 
763 

766 f 

767 t 

766 | 

769 ref062t Id 



770 | 

771 | 

772 | 

773 rcf006i 

774 , 

775 |— — 

776 | 

777 ref000t 
770 

779 | 
760 

761 | 

762 | 

763 | 



ewpr vlfc,«h*7 
ttttp zf 
to rcf000 



vl f c, «h» 6 
zf 

ref00i 



tntp 
to 



Id 



4, vlfrb 
a 

«, vlfrb 



nmmt inrtr. 
**Ch'l 



>rp 



■and lo 



Id 



a, vlfrb 



764 rcf001« 
765 
786 
787 
786 
769 
790 

791 | 

792 |— — 

793 | 
794 
793 
796 
797 
790 
799 | 



Id 



*nd 
Cri- 
st 



»-cf002 

tad ccMmand hi 

a« vlfrb 
• 

4 
4 

4, €3001 b 
4,£09l0b 



601 
602 
603 
604 
60S 



at 
Id 
■t 

Id 

Bt 

Idl 
st 
ldh 
•t 

cmpr 
♦•atp 



MTlt. 

a, dm 
a, c o w m al 
a, del 
a, *h»f 
a, dch 

a. Ode 
a, writ an 
a. We* 
a, r»«dn 

a f «h»© 



I branch cm 
command hi 



t branch on 

r»ad function 

I 
t 

I data itt 

t nrnnt irrtr. lbit t 
-1 

• ra-warp 
"I 

I to n»*t intr. 
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PABE 11 



U3C OBJ LINE SOURCE STATEMENT 



0770 BC 


897 




b 


rcri00 




806 | 








- 


809 | i 


raad c 


: on— and 






810 | 








0771 3901 


811 




Mt 


SpUVUBf 0 


and naad data 












612 t 








0773 40 


813 




Id 


a,£h*0 


0774 3F26 


614 




St 


a, raadc 


•t 












819 | 










816 |- 




out 


»mark« 4 




817 | 






n«Nt addraas 




816 f 








0776 3B76 


819 rcf003i 


clr 


%op06, 3 




620 1 








077S CI 


821 




Id 


h,*h»l 


0779 EB 


622 




Id 


l t Zh»8 




823 | 








077A 40 


624 




Id 


a,*h»0 




623 | 








077B BE 

• 


626 t 
627 




b 


rcf006 




626 | 
839 |- 




writ* co<ani«nd 7 


077C 3C23 


831 T-cf ITOt 


Id 


a« wr-itam 


077E D0 


632 




capr 


*, «h»0 


077F 0E 


633 




tMtp 


zf 


ROM PAGE NO. 


30 








07B0 6776 


634 




b 


re f 003 




833 | 
836 |- 




writ* command 




637 | 








0788 OP 


836 




ctnpi* 




0763 0E 


839 




tastp 


Zf 


0764 B9 


640 




b 


ref 110 




841 | 








0765 3914 


842 




mat 


BpUVdM* 1 


and raquira 










0767 2D1D 


643 | 
844 




ftt 


fh» i t lcicot 




645 | 








0769 Dl 






crapr 


a, £0001 b 


078P, 96 


847 




b 


rcf!20 


t 


646 f 










649 | 










650 | 


raad 


■ou ttttut command 




631 | 








0786 41 


652 




Id 


a,CH»i 


076C 3F24 


653 




at 


a, apucp 




654 | 








076E 3C0S 


853 




Id 


a, a pus I 


0790 3F06 


656 




at 


a.vlfti 


0796 3C03 


657 




Id 


a, south 


0794 3F07 


636 




mt 


a. vlfth 



I . n«*d not- r»«dino 
I aa* pnrviout comm 
t raading counter a 

; out 'mark* 

t to Rep rout in* 

. | naxt tntr. 1/2 
bit tima 

I to r a xi rp rout in 
—I 



f to Rep rout in* 
* 

|- conditional poll 
; Mt previous eomtn 
answar 

I ' raad davic* data 
command 
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CP/M TlXS-47 ASSEMBLER VS. 8 

PA6E 12 



LOC OBJ LINE SOURCE STATEMENT 

899 | 

0796 6776 860 t» refOOS 

661 | 

ae» • 

863 | raad dtviet data eo n — ami 
664 | 
863 | 

079B 3C42 666 refl20t Id a, tcMtdi 

079A 3F06 667 mt vlftl 

079C 3C43 666 Id a, kaatOh 

079E 3F07 669 mt a, vlfth 

670 | 

07O0 3C23 671 id a, apuak 

0708 OE 872 tntp zf 

07A3 AE 873 b ref 121 

674 | 

07A4 873 at a« mpuep 

07A6 40 876 Id a.£h*0 

07A7 3F17 877 at a,apuff 

678 | 

07A9 44 879 ref Igai Id a,£h»4 

07AA 3F26 880 at a, writ ah 

661 | 

07AC 6776 888 b ref OOS 

863 | 

07AE 08 684 ref 161 1 iwc a 

07AP 3F24 663 at a,apuep 

07B1 4P 866 Id *,C*»f 

07B2 3F17 867 at a, aouf f , no k.y «trok» 

660 | 

07B4 A9 669 b refl2£ 

890 t 

691 i conditional boll 

692 | 

07BS 3C42 693 refllOt Id a, kaatOl 

OTB7 3FOG 894 at a, vlftl 

07B9 3C43 893 Id a, keatOn 

07BB 3F07 896 at a, vlfth , data in 

697 | 

07BD 41 896 Id a*£h'l 

07BE 3F00 699 at a, leicot 

nam pass no. 31 



4* apucp 



07CO 3FE4 909 at 

901 1 

©7C2 3B76 902 clr «op06,3 

903 | 

07C4 3914 904 aat aouvdm, I 

07C6 3C23 906 Id a, apuak 

07C6 OE 997 taatp xf 

07C9 6F 906 b refill 

999 t 

07CA 49 910 Id a,£h'0 
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CP/M TUC3-+7 PSSEMBLER V2- 2 



13 



LOC OBJ 

07CB 3F17 
07CD 6776 

07CF 4F 
07DO 3F17 
0702 6776 



07D4 39CB 
07D6 09 

07D7 3C2S 
07D9 DF 
07DA Al 
ell 

07DB 2E0F 
07DD Al 

07DE 3954 
ind 



07EO A9 
07E1 3946 

07E3 3910 



07E9 CI 
07E6 EA 

07E7 40 



07E8 2A 



07E9 3921 
bit* 

07EB 3906 
07ED 
07ED A3 



LINE 
911 

918 

913 i 

914 reflllt 
919 

916 

917 | 

918 | 

919 | 

920 | 

921 | 

932 I 

923 | 

924 rep i 
929 

926 | 
927 
926 
929 

930 t 

931 

932 

933 | 
934 



SOURCE STATEMENT 



•t 

b 

Id 
st 
b 



a, spuf f 

1-0*003 

a, th'f 

A, SPUf f 

rcf009 



I ne ksystroks 



Rep rout ins 



»nd r-sad > | 
— 1 



tsstp 
b 

Id 



b 

elr 



parity, 0 
rcp000 

a, writ an 

reol00 



svrvrCf Ch*0 
rcpl00 

■DUVdM, 1 



936 b 

937 1 

938 rep 1001 clr 

939 1 

940 | 

941 | 

942 rcp003i sst 

943 | 

944 | 

945 | 

946 rcp004i Id 

947 Id 
946 | 

949 Id 



990 | 

991 I- 

992 | 
9S3 
954 | 
959 |- 
956 | 



vl?tb,0 

nods changa 

spuvsh, 1 

nsxt intr. 

h,£h»l 
l f *h»a 

a,£h*0 



937 rep000t 



sat 



958 
959 
960 
961 
962 | 
963 
964 
965 



sat 



parity t r i o r 
spuvum, 2 

vlftb, 0 
rcp003 



I parity trrcr 

I not cond 1 1 i on* 1 p 

% data in 

I claar pravj ous co 
bit 



etc* 



I ehang* mods 

to 'transmit* 



I to Tra rout ins 
I naxt intr. 1/2 bx 
tima 



I »*t 1 command inhi 



I sand *nack* 



i 
I 

mimmmmmmmmiinnimm 
iiittttittitiMntiiiMtiimiiiMMUtn 
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CP/R TLCS-47 ASSEMBLER V2.6 



14 



LOC OBJ 



67EE 3990 

07F0 39E1 
07F2 B7 



07F3 CI 
07F4 EC 

07F9 49 



07F6 2ft 



07F7 CS 
07F6 60 



LINE 

966 | 

967 I—* 
966 | 

969 | 

979 | 

971 | 

972 | 

973 | 

974 trat 
979 | 
976 

977 

976 t 

979 |— — 

986 | 
981 



SOURCE STATEMENT 



Tra 



elr 



ode change 
•puvoh* 1 



t ttt p IpttVlA, 2 
b tra009 



I »odo chang* 

to roeoivo mod* 

t braneh on 

mand Inhibit 



Id 
Id 

Id 



next intr* 
h,*h» 1 

a,«h»9 



irp 



n»Nt intr. 

In parity 



964 tra001t 
989 | 

966 | 

967 | 

966 f 
969 
999 | 

991 | , 

998 | 

993 f 

994 tra000t Id h t Ch'8 

999 Id l t *h»0 

996 | 

997 b ti-aeei 
996 | 

999 IMtltlll lllltltllll It I tltllllt lltllf lltl 
1066 f I till III III It HMHtHIHI MU I Hill I HI 
1061 | 

1092 | 1 

I Rcottt rout 1 no I 
I 1 



I to Rcstn routine 

I noKt intr. 

bit tin* 



t to Rcstab routint 



©7FR 39B9 
07FC 6680 



07FE 3C87 



1O03 
1004 
1009 
1006 

1007 

1008 
1009 
1010 
1011 
1018 



»tni 



toot 

b 



vlfrb,3 
rc*tn0 



t f r am i ng trror 



road ? 



id 



RQtt PASS NO. 32 

6800 00 
0601 8E 
0B08 97 



1013 
1014 
1019 
1016 | 



toatp 
b 



a t readn 



a,£0000b 
rcatnl 



branch on 

road coalman 



1017 | road or write co*nand 
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CP/H TUCS-47 ASSEMBLER VS. S 



i Q£ 


OBJ 


LINE 






1018 


0603 


3940 


1019 






1020 






1031 






1022 


0805 


3914 


1023 


on 










1024 


0307 


42 


1023 


080S 


3FF6 


1026. 


AAAA 
WQWri 




lfe?7 


080B 




1028 


0B0D 




1029 


VBVC 














in 




081 1 










1034 






1035 






1038 


0813 




1 0177 

Ivor 






1038 






1039 






1040 


OS 15 


66DF 


1041 






1042 


OS 17 


3C25 


1043 


0819 


DO 


1044 


sain 


Bl 


104S 






1046 






104? 






1048 






1049 


OS IB 


3940 


10S0 






1051 


C81D 


3934 


1052 






1033 


oeiF 


93 


1054 






1055 
1038 






1057 


0820 


3940 


1058 






1059 


oaas 


3931 


1060 






lOBl 


©824 


4F 


10&2 


0625 


3FS3 


1063 


0827 


3FFG 


1064 


0829 


3FF5 


1065 






1066 


082B 


4A 


1067 


0S2C 


3FF4 


1088 






1069 


0B2E 


3B36 


1070 






1071 


0830 


93 


1072 



POGE 15 
SOURCE STATEMENT 



1023 rcstn2i **t 



eir 


spuvsh, 0 


— leoo 


bit tlMi 


Mt 


spuvdm, 1 


Id 


a,£h»2 


St 


a, t imr+in 


Id 


a,£h'e 


St 


a« t iurnn 


Id 


a,£h'f 


St 


a, tiwrln 


Id 


a*£h'B 


out 


A,%OplC 



t to abnormal mods 



en 



t ' 1200 bit timar 



I 

I 

t 

restn3i clr 

I ■ 

I 

I 

b 
I 

rcstnl i Id 

ctnpr 



•Mtomal intr- anabli 
mpuvsl, 3 
r»tcm 
rOllll 



a, writ am 
a, COOOOb 
rcstn7 



Rnd an dad 



clr 
•at 

& 



spuvsh « 0 
apuvda, 3 
r' ust n3 
framing ■ > i o r 



I branch on 

«ir it* command 



I to abnormal mod* 
I 'command axaeuta* 
t to Pttum 



clr 


spuvsh * 0 


1 


to abnormal moos 


mmt 


spuvun, 3 


f 


framing arror 


Id 

St 
St 
St 


a, f 

a, timrhn 
a, t inrttn 






Id 

St 


a,£h'a 
a v t lwrln 






sat 


*op06 v 3 






b 


rcstn3 


1 


to rstum 
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CP/n TLC3-47 ASSEMBLER VS. 2 



16 



LQC OBJ 



LINE 



SOURCE STATEMENT 



0831 3910 
0833 03 



0834 ce 
8833 E0 

0836 45 



0837 2A 



083F 66DF 



1073 | 

1074 rc*tn7i *»t tpuvth, 1 
1073 6 r c»l n6 
1076 | 

1*77 MM III ft It Ifllllt 111 lit Ml lit Mill 

MIMMMMMIIIMMMMMMIMMMMMII 



| to tr*munit mod* 



ftstd 




( dAMy rout in* > 



noxt intr. 

h,Ch'2 
l.£h»0 

«,Ch>9 



f to Rest AD 

I ntxt intr, 
11 bit tin* 

■I 



1096 M M M I M 1 1 M 1 1 II M M M M I M M 11 1 M M M It 

1097 IMMIMMtlMIMMMMMMMMMMMMSI 
I 

' 1 — *l 
Rest «o | 
I 1 



1098 

1099 |- 

1100 t 
1101 

nee i 

1103 I 

1104 i- 
1109 



enoek stop bit 



0838 39B9 


1106 


re*t*ei 


tnt 


vlfrb.3 


063A 00 


1107 




b 


restnO 




1108 


1 






Q83B 3940 


1109 


re*t*l t 


clr 


apuvvn, a 




1110 


I 






OB3D 3979 


1111 




eir 


spuv*l,3 



1112 | 
1113 
1114 t 
1119 1 

1116 t~ 

1117 | 

1118 |- 

1119 i 

1120 | 



rOllll 



I framing error 

I to Manarmmi mod* 

I •xt*rn«i intr. mrt 



I return 



Rdd < d*t« rKiivi ) 



ROM PAGE NO* 33 • 



0841 2E3A 
0843 0E 



1181 rddt 
1188 
1183 
1124 | 



tnto 
b 



vlfe,£h'3 
xf 



I data 1 «at 
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CP/H TLCS-47 OSBEMBLER V2. 2 



POBE 



17 



LOC OBJ 

0845 2E7A 
0847 08 



0848 3C2B 
0840 es 
e84B 3821 
084D 31 
0B4E ca 
084F 3C09 
0891 OF 

0BS2 3B76 



0854 C2 

0855 E4 

0856 40 



0897 80 



08S8 2F10 



0850 
085C 
085D 
0B5F 
0860 
0881 
0883 



3C28 

05 

383E 

31 

C8 

3C09 

0F 



0864 41 

0865 C2 

0866 EE 

0867 97 



0868 2F10 

0B6A 3C09 
086C 07 
086D 3F09 

086F 41 



LINE 

1125 

1126 

1127 

1128 

1129 

1130 

1131 

1132 

1133 

1134 

1133 

1136 

1137 

1138 

1139 

1140 

1141 

1142 

1143 

1144 

1145 

1146 

1147 

1146 

1149 

1150 

1151 

1152 

1153 

1154 

1155 

1156 

1157 

1158 

1159 

1160 

1161 

1162 

1163 

1164 

1165 

1166 

1167 

1168 

1169 

1170 

1171 

1172 

1173 

1174 

1175 

1176 

1177 

1178 

1179 



SOURCE STATEMENT 



cinpr 
b 

I 

I data h «tt 

? 

Id 

role 
or 

KCtl 

Id 
Id 
st 

I 

clr 

t 

I to Rdp routlr 
I 

Id 
Id 

t 

Id 

t 
I 

I r*-**arp 
I 

rdd0O2t rwt 
I 

I data in 
t 

rdd000i add 
I 

Id 

role 

and 

*ch 

Id 

Id 

st 

I 

id 
Id 
Id 



i shirt 
i 

rdd001t add 

? 

id 
ro 
st 

I 

Id 

1 



Vlfe.Ch'7 
rdd00l 



a, raadc 
a 

a, £0001 b 
*tl 

h,£h*8 
a,vlfrb 
a, 9nl 

*op06,3 



h,£h'2 
l t *h»4 

a,£h'0 



vlfc,fh»i 



a, <il 10b 

h,£h>8 

a,vlfrb 

a,9hl 

a,*h f 1 
h,£h*2 
l,£h'2. 

rddO02 



vlfc, «h»l 

a t vlrrb 
a 

a,vlfrb 



I data In 

t out •mark* *. 

f to Rdp 

t naxt tntr. 
" 1/2 bit tin 



; data in 



I to ntum 



I vlf count mr 



I shift 



a,£h*l 
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CP/H TLCS-47 ASSEMBLER VS. 2 



pose 



18 



UOC OBJ 



0870 97 



LINE 



SOURCE STATEMENT 



0871 39CB 

zan bc 

0874 3948 
0876 3910 



0878 C2 

0879 £6 

087A 40 



087B 2ft 

0S7C 3908 
087E B6 



087F 39S0 



use b 

1181 f 

Mf? HnMniliniiMMffllMIIMUMMHtiM 
1183 HMIttt 111 lilt t til Hit tit IMIIIIMIMIM 

I— , 

I Rdp < parity bit ) K 

: — ■ 



I to rotum 



1184 
1189 
1186 
1187 
11 88 
1189 

1190 rdpt ttttp 

1191 b 

1192 | 

1193 elr 

1194 | 

1199 rdp001i ttt 



parity, 0 
rdpO00 

vlftb,0 

souvsh, l 



1196 f 

1197 t 

1198 | 
1199 
1200 
1801 f 
1202 

1203 f 

1204 | 
1209 | 
1206 
1207 f 

I 



to Tdack rout i no 



14 
Id 

Id 



h,Ch*2 
l,2h*6 

*,£h'0 



f parity 
t sot *ack* 
I sot to transmit n 



t to Tdack 

t noxt intr. 1/2 bit 
tin 



1208 __ 

1209 | 

1210 rdp000t sot vlftb,0 

1211 t 

rop00i 



1210 
1211 
1212 

1213 | 

1214 | 
1213 , 
1216 | 
1217 

1218 . 

1219 | 



IMIIMM Ml Ml III tlttl III I II I III til II Ml 
III III MIMI II III I Mill mm f hi tmt (lift 

I , 

I Tdack out C »ack« or ' nack* 1 | 



I sot *naek* 
I to rttum 



1220 
1221 
li 



I 
I 

tdacki 



elr 



RQH PAGE NO. 34 » 



0881 C3 

0882 EG 



0883 49 



1223 


1 




1224 


1 


to Rdast 


1229 


? 










1226 




Id 


1227 




id 


1228 


1 




1229 




id 


1230 


1 




1231 


1 


rm uapp 



spuvsn, i 



h,Ch<2 
1*0)«8 

•♦*h»3 



to rteiivt mods 



I to Rdast 

I noxt intr. 
11 bit tin 
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CP/M TlXS-47 ASSEMBLER V2. £ 



POSE 



19 



LCC 


OBJ 


I.IHE 


SOURCE 


STATEMENT 










1238 


I 










OS84 


2fl 


1233 




rat 












1234 


1 














1239 


I 














1236 


1 






t 








1237 


I 


Rdast 


( atop bit > 


1 








1238 


















{ 














Jew 


t 










0883 


39B9 




rdast 1 


tttt 


vlfrb,3 






eas7 


£820 






b 


rcatnO 


1 


atop bit •rror 








1 










0889 


39C8 






tastp 


vlftb,0 






eaaB ge 


1249 




b 


rdast* 










1248 


1 










OSSC 


3C28 


1247 


rdast6l 


Id 


a 9 raadc 






088£ 


08 


1248 




inc . 


a 






OB8F 


3F28 


1249 




St 


a, raadc 






0891 


3E27 


l CSV 




CtQJJT* 


a« rmmtin 






0893 


OE 


1251 




tastp 


zt 






0894 


A4 


1292 




b 


rdaat3 


1 


tna and 






12S3 


1 














1234 


1 again 














1239 


1 


1200 bit tliw atart 










1236 


t 










0893 


4a 


1237 




Id 


a,£h*2 






0896 


3FF6 


1238 




at 


a T tlarhn 






0898 


4C 


1239 




Id 


a»*n»c 






0899 


3FF3 


1260 




at 


a v tlaran 






0896 


4F 


1261 




Id 


a,£h'f 






089C 


3FF4 


1262 




at 


a, tiwrln 










1263 


» 










089E 


48 


1264 




Id 


a v Ch*8 




timar start 


089F 


2A8C 


1269 




out 


a, tteple 


1 






1266 


1 










08A1 


3914 


1267 




sat 


spuvda, 1 


1 


1200bit timar 1 






1268 


1 










Q8A3 


OS 


1269 




b 


rdaatl 










1279 


1 














1271 


1 sat *< 


somrnmm 


d anaeuta bit * 










1272 


I 










0804 


3934 


1273 


rdast3t 


sat 


spuvda, 3 


t 








1274 


1 










0806 


3941 


1273 




clr 


spuvua, 0 


1 


elaar previous 



nmtand rvaad 

08A8 3940 

08PO 3979 

08OC 66DF 

OSftE 3C16 
08B0 08 



1276 1 

1277 1 to rat urn 

1278 1 

1279 rdaatl t clr 

1280 1 

1281 clr 

1282 l 

12S3 b 
1284 f 

1289 rdast4t Id 
1286 inc 



spuvsn* 0 

BBUVSl, 3 

rOllll 

a, vl f ac 
a 



data bit 

; to abnormal mods 
I l*at intr. anabla 
I rat urn 
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CP/M TLCS-47 ASSEMBLER V2-2 

pftSE ee 



LOC OBJ 


LINE 




SOURCE 


STATEKNT 






0BB1 3F16 


1267 




•t 


*«vlfsc 








i2sa 


1 








08B3 D9 


12B9 




cmpr 


«,£h'9 






98B4 BB 


1298 




b 


rdsstS 








1291 


1 










OBBS 3924 


1298 




•st 


■puvdM, 2 


I 


19 s»e bit on 


96B7 3B36 


1293 




•mt 


*op96,3 




98B9 69B6 


1294 




b 


r st 894 








1299 


• 










98B8 3C28 


1296 


rdastSi Id 


a, rsade 






98BD 09 


1297 




doe 


* 






98BE 3F88 


129B 




mt 


a, rsade 








1299 


1 








ROM PAGE NO. 39 










• 


96C9 688C 


1390 




b 


rdast6 








1391 


t 












1392 


1 


























1394 


1- 
1 


T0 rout Ind 


1 

1 






1309 


1- 












1396 


1 












1397 


I 












1398 


1 


■tart bit ? 










1399 


t 










98C2 3SCO 


1319 


t9l ttttp 


*iP09,0 






98C4 94 


1311 




b 


1 98009 


1 


not start bit 




1312 


1 








0BC9 3939 


1313 


so* 


spuvsl, 3 


1 


SMtsrnsl intr* 


eec7 49 


1314 


1 








disabls 


1319 




Id 


a,£h*0 






aacfi 3FQC 


1316 




St 


a* parltt 


t 






1317 


1 








wsst 


06CA 3C96 


1316 




Id 


a.vlftl 






06CC 3F08 


1319 




st 


a, vlftb 


t 


t r aytsw i t data in 




1329 


1 










08CE 3B76 


1321 




elr 


Xop86,3 


1 


out 'mark* 




1322 


t 












1323 


t 












1324 


t 


nut irrtr. 










132S 


1 










96D9 C2 


1326 




Id 


h t £h»2 






eeoi ec 


1327 




Id 


l,Ol<C 


1 


to Tdl routine 




1326 


1 








oeoa 40 


1329 




Id 


a,£h*0 


f 


1/2 bit tims 




1339 


t 












1331 


1 


v »iarp 










1332 


1 










96D3 2* 


1333 




ra* 










1334 


1 












1339 


1 












1336 


I 


start bit sri 


ror 








1337 


1 










0804 3914 


1338 


t« 


tt990t svt 


tpuvdm, 1 


1 


* 1209 bit count ir 



0 
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CP/K TLCB-47 ASSEMBLER VS. 2 



PASE 



SI 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 






1339 


t 




annc 

VOvO 


3940 


1340 


clr 


spuvsn* 0 1 






1341 


t 








1342 


J W**V V^v4W 








1343 


1 




eaoa 


3B36 


1344 


mvt 


*op06,3 1 






1349 


1 








1346 


1 1200 bit tin 


wr cent inuss 






1347 


1 




06DO 


3C8C • 


1348 


Id 


a, Incoth 


08DC 


3FFG 


1349 


St 


a v tlsrhn 


Q8DE 


3C8B 


1350 


Id 


a, lncots 


0BE0 


3FF3 


13S1 


St 




0BE2 


3C8A 


1352 


Id 


a, incotl 


08E4 


3FF4 


1353 


St 


a*tisrln 






13S4 


t 




08E& 


AS 


13SS 


Id 


at £ft*B 


08E7 


3ASC 


1396 


out 


a, iCopie 1 


ntimiBi 


i 












13S7 


1 








1338 


I 








1399 


1 rstum 








1369 


1 




98E9 


66DP 


1361 


b 


r01111 






1362 


I 








1363 


f 








1364 


I 


. , 






1363 


1 Tdl 


rout ins | 






1366 










1 


. 1 






1367 


f 








1368 


1 








1369 


1 Mods Changs 








1370 


1 




08EB 


3990 


1371 


tdli clr 


spuvsh* 1 | 






1372 


t 








1373 


1 nsxt intr. 








1374 


1 




08ED 


C2 


1379 


Id 


h t £h'2 


08EE 


EE 


1376 


Id 


l,*h»s | 






1377 


1 




eaEF 


40 


1378 


Id 


a,*h»0 1 






1379 


t 








1380 


1 








1381 


1 i'm warp 








1382 


t 




BSFO 




1383 


rst 








1384 


1 








1389 


ifttuiMnunuiniinMiiiniiuniin 






1386 


mn in; it hum in i nun if hhimium 






1387 


i 








1388 










i 


—— 1 






1389 


1 Trml 


rout Ins | 






1390 










1 


— 1 






1391 


1 








1392 


1 








1393 


I command 7 





I abnormal mods 



I out **pacs f 



I 1200 bit tinsr co 



I rvceiv* moos 



tims 
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CP/M TLC8-47 ASSEMBLER VS. 8 

page se 



LDC 


OBJ 


LINE 




SOURCE 


; STATEMENT 










133+ 


f 










06F1 


39B9 


1395 


trail tttt 


vlfrb«3 


t 


cut— IHl ? 


o&F3 


6903 


1396 




b 


traiOO 


t 


COMMftd 






1397 


1 














1396 


t 


next data 












1399 


1 










0BF3 


1910 


1400 




Mt 


spuvsh, 1 


f 


to transmit aoda 






1401 


1 










08F7 


3C08 


1402 




111 


a,vlftb 






06F9 


07 


1403 




roro 


* 






06FA 


3FOB 


1404 




St 


a, vlftb 


1 


data sat 






140S 


t 










08FC 




1406 




Id 


A, 01*1 






08FD 


3F0» 


1407 
1406 




mt 




1 


count ar sat 






1409 


1 
1 


rmxt intr. 












1410 


1 










08FF 


C3 


1411 




Id 


h,Ch'3 


* 




ROW I 


WOE NO* 36 












0900 


E2 


1412 




Id 


l,fh»2 


r 

1 


to Tdo 






1413 


I 










0901 


41 


1414 




id 




1 


naxt lntr. 1 bit 






1413 


1 








ttaa 






1416 


1 


rm mrp 












1417 


1 










0902 


2A 


1416 


ti 


rwt 












1419 


1 














1420 


1 














1421 


1 


co— land rae 


aivad 










1422 


t 










0903 


3B36 


1423 


ti 


-aiOOt Mt 


*op06,3 


1 


out ' spaca* 


0903 


C3 


142+ 




Id 


h,Ch*3 






0906 


E0 


142S 




Id 


l,Ch*0 


1 


to Rdaaym 






1426 


1 










0907 


40 


1427 




Id 


a,Ch*0 


1 


na*t intr, 1/2 bit 






1426 


I 








tiraa 






1429 


1 


rm mrp 












1430 


1 










0906 


aa 


1431 




b 


• traiOl 


1 


to rs— warp 






1432 


1 














1433 


I1UIII 1 II II tt 1 tf lllllf II MM 1 1 II 1 I1 1 Itl « 








1434 


iiiiiiiitiiittif mm it im mi in it i mi 








1433 


• 














1436 


i" 






■1 








1437 


i 


Rdaayai rout ins 


1 








1436 


I' 






1 








1439 


t 














1440 


1 














1441 


1 


parity* counter cl»*r 










1442 


1 










0909 


40 


1443 


rdawy i Id 








090A 


3F0B 


1444 




■t 


a, parity 






090C 


3F0P 


1443 




St 


*,vlfe 


1 


count ar claar 
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CP/W TLC3-47 BBSEWBLER V2. 2 

PAGE S3 



LOC OBJ 



LINE 



SOURCE STftTEHENT 



0906 Ct 
090F E4 

0910 40 



0911 2fl 



0918 2E3A 

0914 0E 

0915 A3 

0916 SE7A 
091B 0E 

0919 A8 



091A 3C0S 
091C 07 
09 ID 3F08 



091F 2F10 



0921 41 
tine 



0922 2A 



0923 3C07 
0923 3F0S 



0927 9F 



1446 | 

1447 | next intr* 

1448 f 

1449 Id 

1450 Id 
1491 | 

1432 Id 

1493 | 
1434 | 

1433 | 
143S 
1457 
1438 
14S9 

1460 t 

1461 | 

1462 f 

1463 l 

1464 | 
1463 | 

1466 | counter 

1467 | 

1468 tdot 

1469 ttttp 

1470 b 

1471 | 

1472 amr 
X473 testp 
1474 b 

1473 | 

1476 | data wt 



h,Ch»l 
i t «h»4 

0 



I to Rea 

t next intr. 1/2 bl 
tin* 



ret 

lilt tMiininuiiniuiii IIHM I m MM I 
IMIMIIMMMMMIMIIM1MMMMMMMI 

I • 



Tdo 



1477 
1476 
1479 
1480 



Id 



st 



1461 | 

1482 | counter increase 



routine 



vlfc,*h*3 
zf 

tdo000 

vlfc,£h»7 

tdo001 



a.vlftb 

A 

a,vlftb 



1483 | 

1484 tdo002s *dd 
1483 | 

1486 | next Intr* 

1487 | 



vlfc.ZhM 



I488 fc 



Id 



a,«h*l 



next date eet 



parity set 



% data eet 



no enange ad dree ■ 
I next intr. 1 bit 



1489 | 
149Q | 

1491 | re wa rp 

1492 | 

1493 ret 

1494 | 

1493 | counter equal 3 



1496 | 

1497 tdo000i 
1498 

1499 | 
1300 



Id 
st 



a, vifth 
a f vlftb 



tdo002 



I transmit data rep 
I to re—warp 
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CP/M TLCS-47 ASSEMBLER VS. 2 

PA8E 84 

LOC OBJ LINE SOURCE STATEMENT 

1901 f 

1902 | counter equal 7 

1903 | 

0928 3C0C 1504 tdo001» Id a, paritt 

092A 3F0B 1309 Pt a f vlftb t parity data in 

1906 I 

1907 | next intr. 

1908 | 

0S8C C3 1909 Xd n f *h»3 

0920 E4 1910 Id l,*h»4 % to Tp 

1911 | 

«92E 41 1918 Id *,«*•! I n»>ct lntr. 1 bit 

1913 | t4 "» 

1914 | ro-**arp 
1919 f 

092F 8A 1916 rot 

1917 f 

1S1B MttfllMUt Ittttttlltlttltltttttltf Ultl 
1919 MtttllMMMfltllf MM III lit f Ml II Ml I II 
1980 | 

1581 I — • 

1982 | Tp routine I 

1323 | 1 

1984 | 
1989 | 

0930 3C0D 1926 tpt Id a* lei cot 

0932 3E24 1927 e»pr *« «pucp 
0S34 BB 1928 b tp0000 

1989 | 

1930 | lei counter equals • apuep* 

1931 | 

0933 3908 1332 pot vlftb,0 I data * 1* 

1933 | 

1934 | to Tlcl routine 
1339 | 

0937 C3 1336 tp0001t Id h,Ch'3 

0938 E6 1937 Id i,«h»6 I to Tici 

1938 | 

0939 40 1939 Id a,£n'0 I n»*t intr. 1/2 I 



1940 | 

1941 | »■■ wa rp 



1948 | 

093A 8A 1943 rot 

1944 | 

1949 | 

1946 | lei count or not equal *»puep* 

1947 f 

093B 3948 1348 tp0000i clr viftb,0 I ***** «*•*» 

1949 | 

0930 B7 1990 b tp000i I to return 

1991 | 

1932 MMIMMIMMMMMMMMMMIIMMMIM 

1993 MMMMMMMMMMMMMMIMMMMMM 

1994 i 

1555 , ■ 1 
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CP/M TLC9-47 ASSEMBLER VS. 8 



POSE 



LOC OBJ 



093E 3990 



LINE 

1356 | Tlei 

1337 t 

1538 | 
1339 | 

136© tlcii clr 

1361 t 

1362 | 

1553 | rmxt intr. 
1564 | 



SOURCE STATEMENT 



rout In* 



spuvsh, 1 



| to rtcvlvv mods 



ROM PAGE NO. 37 

0940 C3 

0941 Efl 



094a 40 



0943 8A 



0944 3910 



0946 39F9 
0948 AB 



0949 3BF6 
094B 94 

094C 3948 

094E 3931 

an answar* 



0950 C3 

0951 EA 



0953 40 



1565 
1366 
1567 | 
1568 



Id 
Id 



Id 



1, *h»8 
a,Ch'0 



1569 | 

1570 | 

1571 | 

1572 | 
1573 
1374 | 

1575 | 

1576 ft 

1577 || 

1578 | 

1579 |- 

1580 | 

1581 |- 
1588 | 

1583 | 

1584 rt 
1583 | 
1586 
1587 

1588 | 

1589 | 

1590 | 
1591 
1598 
1593 t 
1594 
1595 | 
1596 
1597 | 



f to Rt ACk 
I noirt intr. 1/2 bi 
tim 



Itll llllttl I llllltlttllll IIMIIIM Wf II 
tltttf ttllllf IIIIMIimillltlltf tlllll 



Rtack routine 



acki sat 

tntp 
b 



spuvsh* 1 

vlfrb, 3 
rtaekO 



»ack* from ECU 



ttttp 

b 

clr 
clr 



1598 l 

1599 | next intr. 

1600 | 

1601 rtackSi Id 
1608 Id 

1603 | 

1604 Id 

1605 | 

1606 | 

1607 | n-iarp 



*lp06,3 
rtackl 

vlftb,0 

spuvua, 1 



h, Ch>3 
l,£h'a 

a, Ch*0 



I to transmit mod* 



I v n*ck' from ECU 



I lei counter 

•qua I f spucp' 

I transmit data 
■qual '0' 

t c 1 oar ' pra v i ous 
command raauiraa 



I to Tst 

I noxt intr. 1/8 bi 
tims 
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CP/H TLCS-47 ASSEMBLER V2.2 



LOC OBJ 

0933 2A 
©934 3998 
0936 3914 



8938 3C26 
093A 30 
0998 3C0D 

093D 3801 

095F 0S 
0960 383E 

0962 31 

0963 OC 

0964 3F06 

0966 18 

0967 0C 

0968 3F07 

096A 90 



096B 3C16 
096D 08 
096E 3F16 

0970 D3 

0971 B9 

0978 3948 

0974 3934 
bit elaar 

0976 3924 



0978 90 



0979 3906 

097B 3914 
mr bit * 

097D 2FFD 

097F 6930 



LINE SOURCE STATEMENT 

1608 | 

1609 r-at 

1610 f 

1611 rtacki • ut vlftb,* 

1612 | 

1613 »»t spuvdM, 1 

1614 | 

1613 | tranuit buffer rablaea 
1616 | 
1617 
1618 
1619 
1620 | 
1621 
1622 | 
1623 
1624 
1623 
1626 | 
1627 
1628 
1629 
1630 
1631 

1632 | 
1633 
1634 f 

1633 | »naek< 

1636 9 

1637 rtack0i 
1638 
1639 
1640' | 
1641 
1642 
1643 | 
1644 
1643 | 
1646 

1647 | 
1648 

1649 | 
1650 
1851 | 

1632 | m rror 

1633 f 

1634 rtack3t 
1633 | 
1656 

1637 | 
1636 
1639 | 
1660 
1661 | 



I transnit data 

•quil »1» 
I 1200 bit tlnvr cm 



Id 


a,' writ an 










Id 






add 


a,C*'i 




role 


a 




and 


a,£h*» 




KCh 


4.1 




Id 


a,0hi 




at 


a«vlftl 




lne 


1 




Id 


a,0nl 




•t 


a,virth 


1 


b 


rtack2 




f roi 


a ECU 




Id 


a, vlf me 




lne 


a 




«t 


a, vlfac 


t 


enpr 


a,«h'S 




b 


rtack3 


t 


elr 


vlftb*9 


1 


elr 


apuvda, 1 


1 


•at 


•puvdm 9 2 


1 


b 


rtaekfi 


1 


not 


aquai 3*th tiMoa 




««t 


vlftb,0 


? 


•at 


•puvdn, 1 


< 


add 


lcicot,£h' f 




b 


rtaek2 





I kay data in 



t vlf •ipt'oi* count wrr 



3'th tinwt 
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CP/M TLCS-47 ASSEMBLER V2. 2 

PAGE 27 



LOG OBJ 



LINE 



SOURCE STATEMENT 



ROM PASE NO* 36 * 



0981 6950 



0983 3950 

09B5 C3 
©986 EC 

0987 45 



0988 2ft 



0989 39B9 
098B AA* 

098C 3BF6 
098E AC 

09BF 3C0D 

0991 08 

0992 3F0D 
ass 

0994 3910 

0996 3914 

0998 48 

0999 3FF6 
099B 4C 
099C 3FF5 
099E 4F 
099F 3FF4 

09A1 48 
09A2 3A8C 



1662 

1663 | 

1664 | 

1665 ||« 

1666 VM 

1667 f 

1668 | — 

1669 | 

1670 | — 

1671 | 

1672 | 

1673 tmt 

1674 | 
1675 
1676 
1677 | 
1678 

1679 | 

1680 i 

1681 | 

1682 f 
1683 

1684 f 

1685 | 

1686 l — 

1687 f 

1688 t — 

1689 | 

1690 | 

1691 rst 
1692 

1693 i 

1694 

1695 

1696 | 

1697 

1698 

1699 

1700 | 
1701 
1702 | 
. 1703 
1704 | 
1705 
1706 
1707 
1708 
1709 
1710 
1711 | 
1712 
1713 
1714 | 



rtaek2 



irp 



llllf Mill MM It II Mlllt IV till Villi til 
MMMtMMMVMMMIMMMMMMVMIV 



Tmt 



rouitns 



rp 



Rst 



rout In* 



i tnt vlfrb, 3 

b i 



ttttp 

b 

Id 

inc 

st 



sst 

Id 
st 
Id 
st 
Id 
st 

Id 

out 



*ip06,3 
rst001 

a, Icicot 
« 

a, Icicot 



spuvsh* 1 

spuvtim, 1 

a,£h*2 
a* t Inrtin 
a,£h' c 
*, tlsrsn 
a,*h*f 
a, tlsrln 

a, Sh'8 
a, atopic 



clr 


spuvsftt 1 


t 


rvcaivs mods 


Id 


h,£h»3 






Id 


l 9 Ch*e 


I 


to Rst 


Id 


a, £h*5 


1 


rwxt intr. 11 



tin* 



I stop bit eann' t f 
I 

I OUt * 0* 

I lei count mr deer* 

| to t ran unit mods 

I *1200 bit ti«r. ' 
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CP/M TLCS-47 ASSEMBLER VB*C 



PAGE 2d 



LOC OBJ 

09A4 3940 

09A6 3973 
bla 

0900 66DF 

09AA 3931 



0SAE 39E4 
09B0 S6 



09B1 3934 

09B3 3931 
nttd data 

09B3 04 

09B6 3940 



09B6 46 
09B9 3FF6 
09B8 47 
09BC 3FF3 
99BE 47 
09BF 3FF4 



LINE 

1713 rst002t clr 

1716 | 

1717 elr 



SOURCE STATEMENT 
tpuvfth, 0 
spuvsl, 3 



1718 | 

1719 b 
172B | 

r«t000s elr 



r01111 
•puvua, 1 
restnO 



spuvdm, 2 
r«t004 




1730 | 

1739 | 10 mc ti 

1740 f 
1741 



1742 
1743 
1744 
1743 
1746 
1747 | 



Id 
»t 
Id 
st 
Id 
st 



*,Ch'6 
a, % l«r-tm 
a,Ch'7 

a f «h'7 
a, tiarln 



ROM PAGE NO. 39 ♦ 



09C1 40 
09C2 3A8C 

09C4 49 
09C3 3A8C 

09C7 3934 



09C9 66DF 



Id 

out 

Id 
out 

clr 



a,Ch*0 
a, ftepie 

a, en* 9 
a, Kople 

■puvdm, l 



r01111 



t abnormal moCm 
t sxtvrnal intr* 



I framing •t*poih 

I * 10 s»c bit* on ? 



I prffvlottt command 
bit clsar 

I abnormal nods 



1740 
1749 
1730 | 
1731 
1732 
1733 | 
1734 

1733 | 
1736 

1737 | 

1730 | 

1739 | 

1760 |t ||f IIIMtf I Ml II Mill It lllltl till HIM I 

1761 IIIIIIMMIIf I lit! IMttmm Mill lilt III 

1762 | 

1763 | —I 

1764 | 
1763 |^ 
1766 | 



t start 

I 1200 bit timer bl 

clnr 
t rsturn 



rout Ins 
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CP/M TLCS-47 ASSEMBLER V2. 2 



PAGE 29 



LDC OBJ 


LINE 


SOURCE 


STATEMENT 




ROM PAGE NO. 40 








0A00 


1767 




h* a00 






176B 


f 








1769 










1778 


1 






ma ant nn 


1771 




a* Ch* 0 




UHU1 VC. 


1772 


V W»S ft 








1773 


D 


rwarp® 


% 




1774 


1 








1775 


cmpT* 


a« d* l 




0A04 0£ 


2. / / o 


tvitp 






0A05 A4 


«777 

if * f 


b 


rwar~pl 


1 




1776 


I 






9A0& D2 


1779 


ctupi* 


a* £h* 2 






1780 


tsstp 


ZT 




0A08 AD 


1781 


b 


n»»ai*p2. 


t 




1782 


1 






0A09 D3 - 


1783 


cmvr 


m **** 3 




0A0A OE 


1784 


ttftp 






0A0B BT 


1783 


b 


rwarp3 


I 




1786 


t 








1787 


i 








1788 


1 11 bit tlmst 








1789 


t 






0A0C 4F 


1790 


Id 


a* Cft v 




0A0D 3F1B 


1791 


St 


a* t ion*ho 




0A0F 47 


1792 


Id 


a, £h f 7 




0A10 3F1A 


1793 


*t 






©A12 4C 


1794 


Id 


a* in c 




0A13 3F19 


1795 


•t 


a, tiarrlo 






1796 


1 








1797 


1 nsxt warp 








1798 


1 






0A15 


1799 


rtMrp4i xeh 


hi, war pel 




OA 17 28C4 


1889 


Id 


hi, war pel 






1801 








0A19 66DF 


1802 


b 


r0111i 


1 




1803 


1 








1804 


1 








1805 


1 1/2 bit tin 


ar 






1806 


1 






OA IB 4F 


1807 rwarpOs Id 


a, *h» f 




0A1C 3F1B 


1808 


St 


a t t imrho 




0A1E 3F1A 


1809 


St 


a« t 1 rnrreo 




0AE0 4A 


1810 


Id 


a,£h'a 




0A21 3F19 


1811 


St 


a, tirerlo 






1812 


1 






0A23 99 


1813 


b 


rwarp4 






1814 


1 








1815 


1 1 bit timsr 








1816 


1 






0A24 AF 


1817 


r***rpl t Id 


a,*h'f 




0A25 3F1B 


1818 


St 


a, t liarho 





tlraa 



tima 



tima 



tima 
tins 



I rstur-n 
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CP/* TLCS-47 OS8EMBLER V8.8 

PASS 30 



LOC 


OBJ 


LINE 


SOURCE 


9T0TEMCNT 




3P10 


iaj9 




»t 


•.tinnio 


9029 


44 


1689 




Id 




0080 


3F19 


1681 




•t 


A,tl«rlo 






1628 


1 






002C 


99 


1683 






rwarp4 






1684 


t 










1885 


1 










1686 


■ A fa4t 










1687 


| 






908D 


4F 


1686 




Id 


*,Ch'f 


9A8E 


3F1B 


1689 




»t 


a, t iorfto 


0039 


4B 


1639 




Id 




9031 


3P10 


1631 




•t 


*, tlrtrao 


9A33 


48 


1638 




Id* 


*> CM 6 


9034 


3F19 


1633 




*t 


« v tl«rlo 






1634 


1 






9036 


99 


1639 




b 


rw*rp4 ' 






1636 


t 










1637 


1 9 bit 


tiwr 








1636 


f 






0O37 


4F 


1639 


rM*rp3i 


id 




9038 


3F1B 


1649 




•t 


*, tlvrho 


9A30 


49 


1641 




Id 


4,*h»9 


9030 


3F10 


1648 




•t 


4, tlwrwo 


9A3D 


44 


1643 




Id 


a,Ch'4 


903E 


3F19 


1644 




»t 


A,tiarlo 






1649 


t 







ROM PAGE NO* 41 



9049 6A19 1646 b rw*rp4 

1647 | 

1646 «nd 



ASSEMBLY COMPLETE, 



9 PR08RAM ERROR (8) 
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CP/M TLCS-47 ASSEMBLER V2. 2 

PAGE 



SYMBOL TABLE 





COMMAD 


00X3 




COWIAH 


001S 




COrtMAL 


*. 


DATAOL 


0020 


* 


DATA1H 


0063 


« 


DATA1L 


* 


DATA2L 


0084 


* 


PATA3H 


0067 


• 


DATA3L 


• 


DATA4C 


eosa 


• 


DATACT 


0200 




DCH 




DCM 


00FD 


♦ 


DI3PA 


0032 


* 


DISPH 




DISPU 


0039 


♦ 


DISPLW 


0033 




FRAME 




INCOTU 


008A 




INCOTW 


006B 


* 


IOVF1 




KESTOH 






KESTOL 


0042 


* 


KEST1H 


* 


KEST2H 


0947 


* 


KEST2L 


0046 


* 


KEST3H 


• 


KEST4H 


©049 


* 


KEST4L 


004A 


* 


KESTBH 


• 


KESTBH 


0021 


♦ 


KE5TBL 


0020 


* 


KEYND 


• 


KEYOD 


Q32B 


• 


KEYON 


00SC 


♦ 


KEYS 


* 


KEYSC 


000£ 


♦ 


KEYT 


0300 


* 


KEYTB 




LDATL1 


0037 


• 


LDATL2 


0038 


• 


LOATH 1 




LDISP 


0B00 


• 


LECOTH 


006F 


* 


LECOTL 


* 


LI0VF2 


0D00 


• 


LWAIN 


03E0 


* 


LREMO 


* 


LVLFEX 


0C00 


* 


0VER2A 


0072 


* 


0VER2H 




CVERA1 


do 12 


• 


0VERH1 


0011 




OVERL1 




PARITY 


000B 




R0 


06B2 




R00000 




R91000 


06C9 


* 


R91100 


06CE 




R01110 




RCA 


0719 




RCA000 


0734 




RCA001 




RCA003 


0733 




RCF 


073E 




RCF000 




RCF002 


974D 




RCF005 


0776 




RCF006 




RCF110 


07B3 




RCFlll 


07CF 




RCF 120 




RCF 122 


07 A9 




RCP 


07D4 




RCP000 




rcpoo4 


07E3 




RCP100 


07E1 


* 


RCSTA1 




RCSTN 


07FA 




RGSTNO 


0B20 




RCSTN1 




RCSTN3 


0313 




RCSTM6 


0803 




RCSTN7 




RDAST 


0885 




RDAST 1 


08A8 




RDABT3 




ROASTS 


08BB 




RDAST6 


086C 




ROD 




RDD0O1 


0068 




RDD002 


0857 




ROP 




RDP001 


0376 




READC 


0028 




READN 


* 


REHD1 


0062 


* 




0062 


• 


REMD3 


* 


REMDS 


0065 


* 


REMD6 


0066 


• 


REWD7 


* 


REMOH 


0069 


♦ 


REKOL 


0068 




RKCE 




Rniaoa 


07OF 




RHX001 


0709 




RKI002 


♦ 


RNH 


006B 


* 


RNL 


006D 


• 


RMM 




RST00O 


09AA 




KB 1001 


09AE 




RST002 




RSTD 


0534 




RTACK 


0944 




RTACK0 




RTACK2 


0950 




RTACK3 


0979 




RUARP0 




R WARPS 


0A2D 




RI4ARP3 


0A37 




RWARP4 


■» 


RWRPCL 


00CB 


• 


RWRPCM 


00C9 




SERVRC 




SPUFF 


0017 




SPUSH 


0003 




SPUSX 




SPUTT 


0016 




SPUVDW 


0004 




SPUV8H 




SPUVUM 


0001 




SPU 


80FF 




SPUB 




T0000O 


08D4 




TD1 


08EB 




TDACK 




TDO000 


©923 




TDO001 


0928 




TDO002 


* 


TXMR21- 


00FB 


* 


TIMR2M 


00F9 




TIMRHN 




TIWRLN 


00F4 




TIPIRLO 


0019 




TIWRWN 




TUCI 


093E 




TP 


0930 




TP0000 




TRA 


07EE 




TRA000 


07F7 




TRA001 




TRW I TO 


0903 




TRMIOl 


0902 




TST 




V10050 


0696 




VL0060 


0669 




VLF001 




VLF0O3 


06S4 




VLF004 


066E 




VLF005 



31 



0014 


* 


DAPT0H 


0081 


0082 


• 


DATA2H 


0085 


0086 


* 


DATA4H 


0089 


00FE 




DCL 


00FC 


0031 




DISPIU 


0034 


00S3 




INCOTH 


008C 


0602 


• 


KEST 


0022 


004S 


• 


KEST1L 


0044 


0049 


* 


KEST3L 


0048 


004D 


• 


KEST5L 


004C 


0029 


• 


KEYNN 


002A 


0100 


• 


KEYSB 


0250 


00CB 




LCICOT 


000D 


003S 




LDATW2 


0O36 


008D 


• 


LECOTM 


008E 


0E00 


* 


LTABLE 


0000 


0071 


* 


0VER2L 


0070 


0010 




PARITT 


000C 


06C2 




R00001 


06C1 


06EA 




R01111 


0SDF 


073A 




RCA002 


0732 


074F 




RCF001 


0754 


074E 




RCF 100 


077C 


0798 




RCF 121 


07AE 


07E9 




RCP003 


07E3 


083B 




RCSTAB 


0838 


0817 


• 


RCSTM2 


0805 


0831 




RDAMY 


0909 


08A4 




R0AST4 


08AE 


0841 




RDD000 


08SB 


0871 




ROP0O0 


087C 


0027 


* 


REHD0 


0060 


0063 




REMD4 


0064 


0067 


* 


REWOA 


006A 


0050 




RM1 


06FC 


070E 




RMX003 


0715 


006C 




RST 


0989 


09A4 




RST004 


09B6 


096B 




RTACK 1 


0954 


0A1B 




RWARP1 


0A24 


0A15 


* 


RWRPCH 


00CA 


000F 




SPUCP 


0024 


0023 




SPUSL 


0002 


0000 




SPUVSU 


0005 


00C7 




TO 


08C2 


087F 




TOO 


0912 


091F 




TIWR2H 


00FA 


00F6 




TIWRHO 


00 IB 


00F5 




TIWRMO 


001A 


093B 




TP0001 


0937 


07F5 




TRrtI 


08F1 


0983 




VL0040 


06A3 


0635 




VLF002 


0647 


0640 




VLFO10 


0623 
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CP/M TLC3-47 ASSEMBLER 



SYMBOL TABLE 



VLFOll M2B 

VLFC M0A 

VLFTM M«7 

• VLFXU 9030 

WRXTEN 0029 



VLFIM M1E 

VLFEC Ml6 

VLFTL MM 

UARPCL MC4 



VLFSM MSD 

VLFRB M09 

» VLPXA MS2 

♦ WARPCM MC3 



VLF3M MAD 

VLPT8 MM 

♦ VLFXH MSI 

WRITEH M2& 
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CP/N TLCS-47 ASSEMBLER VS. 2 



LOC OBJ 



LINE 



PAGE 1 
SOURCE STATEMENT 



1 1- 

2 I 

3 I 

4 I 

5 | 

6 | 

7 I 

8 t 

9 I- 



7. 1983. 



Ivlfstu aw* 



(TP!P*7*&P> 
vlf communication routine 



•nolist 
•list 



393 | 
304 | 
3QS | 



ROM PAGE NO. 46 







306 




org 


h'c00 






307 


t 










308 


1 


diwblt 7 








309 


f 






0C00 


39F3 


310 


vlfsxi ttltp 


spuvsl, 3 


0CB2 


GC42 


311 




b 


Vlf K00 






312 


1 










313 


1 


push r»oi"t»T~ 








314 


t 






0C0* 


3F52 


313 




•t 


a+ vl turn 


ocos 


2950 


316 




xch 


hi, vlfxi 






317 


t 










318 


I 


cltir mttmal count s-r 






319' 


1 






ecoa 


40 


320 




Id 


a,£ft*0 




3A8C 


321 




out 


a, Xopie 


ccob 


3B04 


322 




' S*t 


*op04, 0 


eceo 


3B44 


323 




clr 


»Op04,0 






324 


1 










329 


1 


tinwr start 








326 


f 






a cap- 


3CF6 


327 




Id 


a, timrhn 


ecu 


3F8C 


328 




*t 


a, incoth 


©CI 3 


3CF3 


329 




Id 


a^ tiwrom 


ecis 


3F8B 


330 




•t 


a v lncotn 


GC17 


3CF4 


331 




Id 


a, tirarln 


&C19 


3F8A 


332 




st 


a, incotl 






333 


1 






eciB 


4F 


334 




Id 


a, «h»f 


eexe 


3FF6 


333 




St 


a v timrhn 


eciE 


3FF3 


336 




st 


a v tiui nr> 



t l»st intr. dlsabl 



I push rsgistsr 



I tvtnt timor start 
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CP/M TLCS-47 ASSEMBLER V2. Z 

PABE 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 


0C20 


4H 


337 




Id 


_**.Ch* a 


QCSl 


3FF4 


338 




*t 


Sf t imr In 


0C23 


44 


339 




id 


a«Ch* 4 


0C24 


306C 


340 




out 








341 


■ 
t 










342 


I 




n* 7 








1 








39F1 


344 




tSSt P 






6C43 






D 


vimwi 








1 












1 


Mod* chang • 


fron ibnom 






348 


I 






WUcH 


9Q0MI 






*•* 


spuvsh v 0 






tiwV 


1 












1 


transmit 7 










1 








ton n 
J7D9 






tMtP 


spuvsn, l 


0C2S 


CP«7 

oua# 


.334 




b 


vlfx08 






3S3 


1 










396 


1 


n»xt poutlrw 


t 






357 


f 






OC30 


40 


336 




Id . 


a,£h»0 


0C31 


3FC4 


359 




St 


a« toppcl 


0C33 


41 


360 




id 


a«cn*l 


0C34 


3FC3 


361 




st 


a v M«rpcM 






36£ 


1 










363 


1 


rmut tiwmr sotting 






364 


1 






0C36 


4P 


365 




Id 




0C37 


3F1B 


366 




St 


a« * imiio 


0C39 


3F1R 


367 




St 


a,ti-r-mo 


0C3B 


44 


366 




Id 


a, *h»4 


0C3C 


3F19 


369 




St 


a v tlmrlo 






370 


1 










371 


1 


pop rvgiatsr 








372 


1 






0C3E 


3C32 


373 


vlfx03t Id 


a, vlf MS 


ROM f 


WQE NO. 49 














374 




wen 


hl.vlfxl 






373 


1 










376 


1 


rtturn 








377 


1 






0C48 


£B 


376 


vlfn00l r*tl 








379 
380 


1 










361 


1 
t 


framing srrc 








362 


1 






0C43 


08 


363 


vlf M01 t noo 




0C44 


4F 


384 




Id 


a, Ch'f 


0C43 


3F10 


383 




St 


a, sputt 






386 


f 










367 


1 


Id 


a,Ch»f 






366 


1 


St 


a» timrnn 



timsr start 
« 1/2 bit tins 



f framing srror 



I to normal mods; 



I transmit mods 



I addrsss h"010 



I 
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CP/M TLC8-47 ASSEMBLER V8. £ 



LOC OBJ 



LINE 



PASS 3 
SOURCE STATEMENT 





389 


1 


Id 


a t £h'7 




390 


1 


•t 


a, ti«nr» 




391 


1 


Id 


a, Ch*c 




392 


1 


st 


a, tivrln 




393 


1 








394 


1 


Id 


a,£h'4 




399 


f 


out 


a, *oplc 




396 


1 






0C47 3C8C 


397 




Id 


a, lncoth 


0C49 3F1B 


398 




St 


a, tlwrno 


0C4B 3CB8 


399 




Id 


a, incotn 


0C4D 3F1A 


400 




St 


a.tiw-o 


0C4F 3C8A 


481 




id 


a, ineotl 


0CS1 3F19 


' 408 




St 


a* tlnrlo 




493 


1 






0C33 3B36 


404 


sst 


»op06,3 




403 


t 






0C53 6C3E 


406 




b 


vlf«03 




407 


1 








408 


t 








409 


1 transmit nods 






410 


1 






0C37 3B76 


411 


Vlf M0Sl 


clr 


*op0&« 3 




418 


1 






0C39 3C06 


413 




Id 


a, vlftl 


0CSB 3F0B 


414 




St 


a,vlftb 




41S 


1 






0C3D 4F 


416 




Id 


a,*h» f 


8C5E 3F1B 


417 




•* 


a, tiarrho 


0C&0 3F1A 


418 




St 


a,ti«r»o 


0C68 AA 


419 




Id 


a, tti'-m 


0CS3 3F19 


430 




St 


a, tlisrlo 




481 


1 






0C63 42 


428 




Id 


a,tti*8 


0C&6 3FC3 


483 




St 


a, war pea 


QC&B 4A 


484 




Id 


a,£h*a 


0C&9 3FC4 


483 




St 


a^warpcl 




486 


1 






0C6B &C3E 


487 




b 


VlfM03 



488 | 

489 i 
430 



I timsr start 11 bi 
tins 



I out 'mark' 



I transmit bufra 
elsar 



I timrr sat 

I nsxt rout in 
I to rttum 



ASSEMBLY COMPLETE, 



0 PROGRAM ERROR <S> 
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CP/M TLCS-47 ASSEMBLER VB.8 

PASS 











SYMBOL 


TABLE 


• 


COMMQD 


0013 


« COMMAH 


001S 


• CQMMAL 


♦ 


DATAQL 


008a 


• DATA1H 


0083 


• DAT AIL 


* 


DATA2L 


roe* 


* DATA3H 


0087 


* DQTA3L 


• 


DATA4L 




• DATACT 


0300 


♦ DCH 


• 


DCM 


00FD 


• DISPA 


0032 


* DI8PH 


• 


DXSPL 


0030 


• DISPLU 


0033 


* FLASH 




INCOTL 


008A 


INCOTN 


008B 


♦ KEBT 


• 


KEST0L 


0042 


• KEST1H 


004S 


♦ KEST1L 


• 


KE5T2L 


0046 


♦ KEST3H 


0049 


♦ KEST3L 


• 


KEST4L 


004A 


• KEST9H 


0040 


♦ KE5TSL 


* 


KESTBL 


0030 


* KEYNO 


0029 


♦ KEYNN 


• 


KEY ON 


008C 


* KEYS 


0100 


♦ KEYSB 


♦ 


KEYT 


0300 


* KEYTB 


00CB 


♦ LCXCOT 


* 


LDASL2 


003C 


• LDASM1 


0039 


• LDASM2 


♦ 


LDATL2 


0038 


• LOATH 1 


0039 


• LDATM2 


• 


LECOTH 


008F 


• LECOTL 


0080 


• LECOTH 


• 


LIOS/Fl 


0600 


♦ LIDVF2 


0000 


♦ LRAXN 


* 


LTABLE 


0000 


• LVLFEX 


0C00 


• 0VER2A 


* 


0VER2L 


0070 


• OVERAl 


0012 


• 0VERH1 


• 


PARITT 


000C 


• PARITY 


000B 


• READC 


* 


REMD0 


0060 


• REKD1 


0061 


♦ REM02 


* 


REMD4 


0064 


• REMD9 


0069 


♦ REMD6 


* 


REMOA 


006A 


• REMOH 


0069 


* REMOL 


* 


RNH 


006B 


* RNL 


0060 


» RNH 


* 


RWRPCL 


00C8 


• RURPCn 


00C9 


» 5ERVRC 


* 


SPUSH 


0003 


• SPUSK 


0023 


• SPUBL 


♦ 


SPUV/DM 


0004 


BPUV8H 


0000 


SPUV8L 


• 


8PU 


00FF 


» SPWB 


00C7 


• TXMR2H 


* 


TXMR2M 


00F9 


TXMRHN 


00F6 


TXHRHO 




TIMRLO 


0019 


TIWRHN 


00F3 


TJNRMO 




VLFEC 


0016 


* VLFEX 


0C00 


• VLFRB 


• 


VLFDt 


0007 


VLFTL 


0006 


VLFX00 




VLFX02 


0C37 


VLFX03 


0C3E 


VLFXA 




VLFXL 


0050 


UARPCL 


00C4 


WARPCW 


• 


WHITEN 


0029 









0014 


* 


DATA0H 


0081 


0082 


• 


0ATA2H 


0089 


0086 




DATA4H 


0089 


00FE 




OCL 


00FC 


0031 


♦ 


DX5PIW 


0034 


03S0 




INCOTH 


008C 


0022 


* 


KEST0H 


0043 


0044 


* 


KEST2H 


0047 


0048 


* 


KEBT4M 


004B 


004C 


• 


KESTBH 


0021 


002A 


• 


KEYOO 


0O2B 


0290 


* 


KEYSC 


0O0E 


0000 


* 


LDASL1 


003B 


003A 


♦ 


LOATL1 


0037 


0036 


• 


LDISP 


0B00 


008E 




LEDD 


0310 


03E0 


• 


LREWO 


0E00 


0072 


• 


0VER2H 


0071 


0011 


* 


0VERL1 


0010 


0028 




READN 


0027 


0062 


• 


REK03 


0063 


0066 


* 


REMD7 


0O67 


0068 


♦ 


RKCE 


0090 


006C 


* 


RWRPCH 


00CA 


000F 


• 


BPUCP 


0024 


0002 




SPUTT 


0018 


0009 




SPUVUM 


0001 


00FA 




TIMR2L 


00FB 


001B 




TXKRLN 


O0F4 


001A 


• 


VlfC 


000A 


0009 




VLFTB 


0008 


0C42 




VLFX01 


0C43 


00S2 


• 


VLFXH 


0091 


00CS 


• 


UR1TEH 


0026 



DEFINED 
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CP/W TLCS-47 ASSEMBLER V2. 2 



PAGE 1 



LOC OBJ LINE SOURCE 8TATEMENT 



X I — 

2 I 7.1963. 

3 | lr*mo.as« VI. 0 

* f CTWP4740P) 

5 I 

6 | rvnot*. rout In* 

7 I 
6 I 

9 , 



•nolist 
•list 

258 | 



ROn PAGE NO. 56 



0E00 




2S9 
260 
261 


1 
1 


org 1 






2&2 


III! 


r tuapf 






263 


f 




0E00 


3F6A 


264 




St i 


0E02 


44 


269 




Id 


0E03 


13 


266 




HCtt < 


0E04 


366F 


267 




• lelr 


0E06 


2966 


268 
269 


1 


MCH J 






270 


llll 


to stop 1 






271 


1 




0E08 


40 


278 




Id 


0E09 


3A8D 


273 




OUt * 






274 


till 


cHack Nl 






273 


1 




0£0B 


3C6B 


276 




Id < 


0E0D 


D3 


277 




cmpr 


0E0E 


0E 


278 




tMtp 


0E0F 


6E3C 


279 
280 


1 


b 


0E11 


D2 


261 




cmpr 


0E12 


0E 


282 




testp 


0E13 


A4 


283 
284 


1 


b 






285 


III 


Nl-i or 1 


0E14 


41 


- 286 




Id 


0E15 


3F6B 


287 
288 


1 


St 






289 


II 


svttlng 1 






290 


1 




0E17 


4F 


291 




Id i 



a,C10100b 
*,*lr 

il, 101111b 
1 



*t«0 
a, %opld 



*,£h'3 
intl00 

zf 

int200 



9 
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CP/H TLCS-47 ASSEMBLER VE-2 

PAGE 2 



uoc 


OBJ 


LINE 




SOURCE 


STATEMENT 


0E18 


3FFA 


898 




•t 


*• t lorEh 


0E1A 


46 


293 




Id 


**Ch*o 


0E1B 


3FF9 


294 




St 


o» t lwr2» 


0E1D 


3FF8 


298 




•t 








296 


1 






eeiF 


4a 


297 




18 




0E20 


3A8D 


298 




out 


s v *opld 


0E22 


6EE7 


299 

300 




b 


rot2 






301 


1 

in 
til 


Nl-2 








302 


f 






0E24 


3CF8 


303 


lnt200t 


Id 


a, tior21 


0E26 


3802 


304 




odd 


a,£h*2 


flFgfl 


03 


303 




role 


* 


0E29 


04 


306 




tMtp 


ef 


0E2A 


BE 


307 




b 


intfilO 






308 


1 










309 




sotting tlswrE 






310 


t 






0E2B 


3B06 


311 


in2000i 


sot 


*op06, 0 






312 


I 






OE2D 


4E 


313 




Id 




OE2£ 


3FFA 


314 




St 


**tior£h 


0E30 


47 


313 




id 


«,«h*7 


0E31 


3FF9 


416 




St 


a, t lor2n 


0E33 


4C 


Jl f 




Id 




0E34 


3FF8 






St 


a, tl*r21 








t 




0£36 


48 






Id 


*,*8 


0E37 


3A80 


•MSI 
Mg 




out 


A, %ODld 


0E39 


40 




t 


Id 


o»88 


0E3A 


3F6B 


324 
32S 




St 


a, mh 


0E3C 


6EE7 


326 


1 


b 


rot8 






327 


1 










•AGO 


1 1 


start 


dots rocoiv 


0E3E 


3CF9 


329 
330 


f 

int210i 


id 


«, tlnr2m 


ROM PAGE NO. 97 










0E40 


DF 


331 




e«pr 


a,Ch'* 


0E41 


6E2B 


332 




b 


ir%20O0 






333 


t 






0E43 


43 


334 




Id 




OE44 


3F6B 


333 




St 


a, mh 






336 


1 










337 


1 


rmm el 


oor 






338 


I 






0E46 


C6 


339 




Id 


h, C6 


0E47 


E0 


340 




Id 


X,« 






341 


1 






0E46 


11 


342 




MOV 


l.s 






343 


1 







156 
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PAGE 



LOC 


OBJ 


LINE 




0E49 


OF 


344 


lnt211i 


OE4A 


ia 


343 




0E4B 


3898 


348 




0E4D 


0£ 


347 




0E4E 


90 


348 




0E4F 


69 


349 








330 


1 






351 


1 






332 


f 


0E30 


3FF8 


353 


int£l2t 


BESS 


4F 


334 




0E33 


3FF9 


353 




0E33 


3FFA 


336 








- 337 


1 


0E37 


48 


338 




0E38 


3A&D 


339 








360 


1 ' 


0E3A 


6EE7 


361 








362 


1 






363 


lit 






364 


1 


0E3C 


3C6C 


363 


intl00t 


0E3E 


31 


366 








367 


t 


0E3F 


C6 


368 








369 


f 


0E60 


3CF8 


370 








371 


t 


0E62 


3809 


372 








373 


1 


0E64 


6ES7 


374 








373 


t 


0E66 


3C6D 


376 


lntll0i 


ee&a 


D0 


377 




OE69 


0£ 


378 




0E6A 


Bfl 


379 








380 


1 


0E6B 


Dl 


381 




OE6C 


0E 


382 




0E6D 


BE 


383 








384 


1 


0E&E 


02 


3BS 




0E6F 


0E 


386 




0E70 


&ES3 


387 








388 


1 






389 


1 


OE72 


0C 


390 




0E73 


3821 


391 




0E73 


0F 


392 




0E76 


8E87 


393 








394 


1 


0E78 


0C 


393 


intl21i 


0E79 


3828 


396 




0E7B 


0F 


397 




0E7C 


6E87 


398 





STATEMENT 



at a*Ohl 
lnc 1 

o»pr 1, £8 

ttttp zf 

b. Int212 
b irrt21l 

matting tlmvr2 

at « f tiarr21 

Id a,«*» f 

st a, t imrBtn 

st a,ti*r2h 

Id a, *a 

out a 9 *©pld 

b rat2 

data rscslvs 

Nl«3 

Id a v rrm 

xeh a»l 1 1 ( HZ 

Id h, t£ 

Id a,tiwr21 

add a,«9 

b lT«tl30 icarry »O v 

Id a, ml | a (00© N3 

ettpr a«£0 fN3*0 7 

tsstp zf 

b lntl2l 

craor a, CI |N3-1 ? 

tsstp zf 

b i nt 122 

cnpr a, £2 |N3«2 ? 

tsstp zf 

b int!23 

N3-3 X J* 12 

Id a f OtU 

or a, CI 

st a, 9hl 

b lnt!30 

Id a, Shi 

or a, £6 

st a,9hl 

b lnt!30 
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CP/H TlXS-*7 ASSEMBLER V8.8 



LOC OBJ 


CINE 




SOURCE 


STATEMENT 




399 


1 






0E7E 0C 




lntl22t 


Id 


*, 0hl 


0E7F 3824 


401 




°** 


M £4 


ROH PA% NO* 98 • 








0E61 0F 


406 




■V 


_ Aft, 1 


0E82 a? 


403 




li 


lfTt 130 


0EB3 0C 


404 
403 


• 

*r»* 1SJI 


AO 


»t sni 


0EB4 3822 


406 






s« ss 


©£66 or 


407 
400 




St 


*,0hl 


0E87 3C6D 


409 


1 

i*fcfc f tA ■ 


Id 


a, ml 


0E69 3801 


410 




Add 


4, CI 


0E8B 3F60 


411 




St 


s, ml 




412 


1 




0E6D 04 


413 




aipr 


*.«4 


0E8E 9B 


414 




b 


intl40 




419 


1 






0E8F 40 


416 




Id 


**» 


0E90 3F60 


AIT 




St 






416 


1 






0E92 3C6C 


41 Q 


Id 




0E94 3601 


420 




sdd 


*>C1 




4S1 




St 






422 


1 






8698 D8 


423 




cmor 


***8 


0E99 0E 


424 




tsstp 




0E9A AS 


429 




to 


lnt!99 




426 


1 








427 


I 


wttlno tim»r2* 




426 


1 






0E9B 4F 


429 


in* I40i 


id 


*,Ch'f 


069C 3FFA 


430 




St 


a, t isr-2* 


0E9E 3FF9 


431 




St 


*, t±tm~Sm 


0EA0 4« 


432 




Id 


*»C0 


0EA1 3PF6 


433 




•t 


*.tisr21 




434 


1 




0EA3 46 


439 




Id 


4*t6 


8EA4 3A8D 


436 




out 


4,<O0ld 


8EA6 6EC7 


437 




b 


r«t2 




436 


1 








439 


III 


data cnvck ft com 




440 


II 


cnsck 


cods wss cc 




441 


1 






0EA8 E0 


442 


intl90t 


Id 


1. £8 


0EA9 0C 


443 
444 




Id 




0EOA 01 


445 


1 


cnpp 


*.*i 


0EAB 6EE0 


446 




b 


lnt!60 




447 


t 






©bad E3 


446 




Id 


1,«3 




449 


1 






OEAE 0C 


490 




Id 


4,0hl 



I jump on N3<4 

I N3< 0 

|4< N2+1 
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CP/M TLCS-47 ASSEMBLER V2. 2 

PAGE S 



LOC OBJ LINE SOURCE STATEMENT 







491 


I 








©EOF 


00 


432 




cmpr 


a,£h*d 




0EB0 


6EE0 


453 




b 


int 160 


irecalved data was mrrt 






434 


1 












439 


I 


check 


data was coaplete or not 






496 


1 








0EB2 


AT 


4S7 




Id 


a,*h»* 








496 


1 








0EB3 


E7 


499 




Id 


1, £7 








460 


f 








0EB4 


IF 


461 




*or 


a,9hl 








462 


1 








0EB3 


ES 


463 




Id 










464 


1 








0EB6 


16 


469 






a, ffnl 




0EB7 


SEES 


466 




b 


int 160 


(data was not complete 






467 


1 












468 


% 


data c 


-orwar-t 








469 


1 








OEBS 


0C 


470 




Id 










471 


i 








OCBA 


00 


472 






a v w 




essB 


0E 


473 




tast p 


zr 




0EBC 


6EC2 


474 






int 171 | 








479 


f 








8EBE 


4C 


476 




Id 


a,£h*c 




8EBF 


3FFD 


ATT 






a, dew 


Idata count an sat ting 


ROM PA6E NO. 39 


* 










eeci 


as 


478 




b 


int 172 








479 


1 








0EC2 


40 


460 


lntl71t 


Id 


a,*h»d 




©EC3 


3FF0 


461 




St 


a, dee 


Idata counter-setting 






462 


1 








0EC9 


19 


463 
464 


lntl72t 


dec 


1 |1<— 




0EC6 


0C 


469 


1 


Id 


a,9hl 








466 


1 






idata counter avtting 


0EC7 


3FFC 


467 




wt 


a, del 






468 


1 








0EC9 


4F 


469 




Id 


a,£h*f 




0ECA 


3FFE 


490 




st 


a, dch 


1 data count er sat ting 






491 


1 












492 


II 








0ECC 


33 


493 




ldl 


a,0de 




0ECD 


31 


494 




xch 


*tl 








499 


1 








0ECE 


32 


496 




ldh 


a, Ode* 




0ECF 


30 


497 




MCtl 


a,h 








498 


1 








0EO0 


3250 


499 




call 


keysb 








900 


1 








0ED2 


3930 


901 




•et 


tpuvth, 3 


1 remote flag on 






90S 


f 
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PAGE fi 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 








f 


setting tlMrS 


9E94 


4f* 


394 




Id 


4,fil'f 


0ED3 


3FFA 


983 




■t 


*>ft f fs 


0ED7 




396 




Id 


«,Ch*3 


0EDB 


3FF9 


907 




st 


•« h* f3 


8EDA 




388 




Id 




0EDB 


3FF8 


389 




st 








318 


1 






OCDD 


40 


911 




Id 




OEDE 


3A60 


912 




out 


*,*opld | 






913 


I 










914 


ft 


N<— 8 








*• 913 


1 






9EE8 


40 


916 


int!68t 


Id 


s«88 


8EE1 


3F6B 


917 




St 


*,rnn 


0EE3 


3P6C 


910 




•t 




8EE3 


3F6D 


919 
989 




St 


a, ml 






921 


1 

III 


rttum 


rout Ins 






922 


I 






0EE7 


2968 


323 


rst2i 


nets 


hl,rs«ol 


0EE9 


47 


924 




Id 


•,89111b 


9EEA 


36AF 


929 




dlelr 


11, 191111b 


©EEC 


13 


926 




Kch 


*, sir 


9EED 


3C6A 


927 




Id 








928 


II 








384* 


929 




clr 


«OD06,8 


0EF1 


am 


338 

931 


1 


rstl 








932 


It 










333 


t 










334 


1 







333 | 

936 end 



ASSEMBLY COMPLETE* 



9 PROS RAH ERROR (8) 
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CP/M TLCS-47 ASSEMBLER Va.fi 

PAGE 7 



SYMBOL TABLE 



* 


COMftAD 


0013 


• 


COMMFC 


0019 


* 


COWGR 


0014 


* 


OH 1 Ml* 1 


0032 




DO* 


00FE 




DCL 


00FC 




DDI 


00FD 


♦ 


D13HH 


• 


DZBPH 


0031 


• 


DISPIW 


0034 


* 


DI6PL 


0030 


♦ 


DI9PLW 


WW 




XN2000 


0E2B 


* 


INCOTH 


003B 


• 


INCOTL 


0039 


# 


1NC0TM 


WBJH 




I NT 100 


0E3C 


* 


INT 110 


0E66 




INT121 


0E78 




INT122 


0E7E 




INT123 


0EB3 




INT130 


0E87 




INT140 


0E9B 




I NT 130 


0EA8 




INT160 


0EE0 




INT171 


0EC2 










IMT200 


0E24 




INT210 


0E3E 




INT211 


©E49 




XNT212 


0ES0 




KEST 


0043 


* 


KESTOH 


0023 


• 


KEST0L 


0022 


♦ 


KEST1H 


0029 




KEST1L 


0024 




KEST2H 


0027 


* 


KEST2L 


0026 


• 


KE3T3H 


0029 




KEST3L 


002B 


* 


KEST4H 


002B 


# 


KE6T4L 


002A 


• 


KE3TBH 


0041 




KE5TBL 


0040 


• 


KEYND 


002C 


* 


KEYNN 


002D 


* 


KEYOD 


002E 




KEY ON 


002F 
00CB 


* 


KEYS 


0100 
000D 




KEY SB 


0230 


• 


KEYSC 


000E 




KEYTB 


* 


LCICOT 


• 


L0OTL1 


0037 


• 


L0ATL2 


0038 




LDATMi 


0039 


« 


LDATM2 


0036 




LDISP 


0B00 


* 


LECOTH 


003E 




LECOTL 


003C 


• 


1 PfTlTN 


003D 




LIDVF1 


0600 


* 


LIOVF2 


0D00 




LRAIN 


03E0 


* 


LTABLE 


0000 


• 


LVLFEX 


0C00 


• 


OVERA1 


0012 




OVERH1 


0011 


• 


OVERL1 


0010 


• 


PAR ITT 


000C 


• 


PARITY 


000B 




REMD0 


0060 
0064 


* 


REWDi 


0061 




REMD2 


0062 


* 


REMD3 


0063 




REHD4 


* 


REWD3 


0065 


• 


REPID6 


0066 




REMD7 


O067 




REPIOA 


006A 


* 


REWQH 
RNH 


0069 




REWOL 


0068 




RET2 


0EE7 




RKCE 


0090 




006B 




RNL 


006D 




RNH 


006C 




RURPCH 


00CA 
0021 


* 


RWRPCL 


00CS 


• * 


RWRPCM 


00C9 


• 


SERVRC 






SPUCP 


* 


SPUSH 


0003 


* 


SPUBK 


0020 




3PUSL 


0002 




SPUVDM 


0004 




SPUVSH 


0000 


* 


SPUVSL 


0009 


• 


BPUVUM 


0001 




6PU 


00FF 


♦ 


8PWB 


00C7 




TIMR2H 


00FA 




TINR2L 


00F8 




TIP1R2H 


0OF9 


♦ 


TIKRHN 


00F6 




TIWRHO 


001B 


• 


TIMRLN 


00F4 




TIMRLO 


0019 


• 


TIMRrtN 


00F5 




TIMRMO 


001 A 


• 


VDATAH 


0018 




VDATAL 


0017 


• 


VLFC 


000A 


• 


VLFEC 


0016 


♦ 


VLFRB 


0009 




VLFTB 


0008 


* 


VLFTH 


0007 


* 


VLFTL 


0006 




VLFXA 


0032 




VLFXH 


0091 


* 


VLFXL 


00S0 


* 


UARPCL 


00C4 


* 


WARPCM 


00C9 








DEFINED 


123 USER 


SYMBOL (S) 
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CP/M TLCS-47 ASSEMBLER V8.8 



AM3C 



LOG OBJ 



LINE 



SOURCE STATEMENT 



7. 1983. 



•ubrout in* 



VI. 9 



(TMP4749P) 



ftnollst 



•list 



289 | 



ROM PAGE NO. 1 



0099 3C17 

9932 DP 

9933 98 

9934 49 
099S 3F17 
9097 AB 



999A 3224 
99SC AC 

995D 394F 
unt 

903F 3943 
llaDls 

9061 4F 
9968 3F42 
9064 3F43 



9967 3F23 
9969 3F24 



996B 8A 



291 | 
S9S rkc»i 
293 
294 
293 | 
296 
297 
298 
299 | 

399 rketSi 

391 

392 

393 t 



397 t 



org 
Id 



Id 
*t 
b 

Id 



clr 



elr 



309 
319 

311 | 

312 t 

313 t 
314 
319 
316 

317 f 

318 | rtturn 

319 | 

320 rfcc«4t i 

321 | 

322 | 

323 | buffer 



Id 
st 



»t 



h'999 

*, »puf f 

rke«9 

*«Ch»9 
a, mpuf f 
rke»4 

«, »pusk 
«, Spucp 



spusl,9 



«, k»*t91 
*> kMt9h 



•pusk,»pucp clear 



Id 
»t 
•t 



*,£h»9 

. *,*pu*k 
spuep 



I to rttum 



I branch ©n 

tDUtkOfDUCD 

t el»*r itrvict t*»a 



I rtmm cnarflct»r iva 



t no ksyvtrok* 
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PA6E 8 



UK 


no t 


L.XNE 




SOURCE 












324 












rose 


3C24 


323 


rke»0t 


Id 


a, spuep 






006E 


08 


326 




ine 


a 






006F 


3FOE 


327 




st 


a.ksysc 










328 














3C0E 


329 


rkesli 


Id 


a.ksyse 






0973 


03 


330 




role 


a 






0874 


383E 


331 




and 


a, CI 119b 










332 












0076 


31 


333 




xch 


*.! 






0077 


C4 


334 




Id 


h,£h*4 










33S 












0078 


0C 


336 


rkcsSi 


Id 


a,0hl 










337 












0079 


388E 


338 




add 


i«Ch'» 


1 


1 < — 1-2 






339 












007B 


OF 


340 




St 


a,0hl 










341 












007C 


3863 


342 




add 


l,th»3 


1 


1 < — 1+3 






343 












007E 


0C 


344 




Id 


a,9hl 










34S 












007F 


388E 


346 


rkes*3i 


add 


l,£h»» 


1 


1< — 1-2 






347 










ROM PAGE NO* 


2 » 












0061 


OF 


348 




St 


a,thl 










349 












0082 


3883 


350 




add 


1,C**3 










351 












0084 


389C 


3S2 




cwpt* 


l.Ch»c 


1 


buffsr bottom ? 


0086 


6076 


333 




b 


v»kcs€ 










334 












0088 


2FFE 


333 




add 


ksysc, th* f 


1 


ksysc < — k»y*c-l 






336 












008A 


2£l£ 


337 




cnpT* 


ksyse, £h' 1 






008C 


6071 


338 




b 


rkcsl 










339 
















369 


1 »pu»k<— ( »pusk— spucp ) 










361 












0085 


04 


362 
363 




tsstp 


cf 


t 


cr < — 1 


008F 


C2 


364 




Id 


h,£»*2 






0090 


E3 


363 




Id 


l,«h"3 


1 


seusk m to ( hi ) 






366 












0091 


3C24 


367 




I* 


a, spucp 










368 












0093 


14 


369 




subrc 


a, Qhl 


1 


spusk- spucp 






37© 












0094 


0F 


371 




St 


a,0hl 


I 








372 












0095 


40 


373 




Id 


a,Ch*9 






0096 


3F24 


374 




St 


a, spuep 


t 


SDUCP ( 0 






375 
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PAGE 3 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 


0096 


606B 


376 




0 


rkcs4 






377 


1 










376 


1 










379 


t 




- 


ROM f 


>AGE NO* 


4 








0100 




360 






h*100 






361 


1 






0100 


4F 


368 


keys » 


Id 


a,£h*f 


0101 








st 


a* ksysc 


0103 


3F89 


364 
369 




st 


a« ksynd 


0109 


E0 


366 


1 


Id 


l,Ch*0 


0106 


46 


367 




Id 


a,tTi*» 








1 






0107 


3AA9 


369 
390 


kay001i 


out 


a, *op09 


0109 


8300 


391 


I 


call 


ksyt 






398 


1 






010B 


30 


393 




KCh 


A,h 






394 


1 






010C 


3A87 


399 
396 




in 


*lp07, a 


010E 


DP 


397 


1 


cnpi^ 


a,£h*f 


010F 




396 




tsstp 




0110 


96 


399 




b 


ksy008 


0111 


16 


400 

401 


1 




1 


0112 


3F89 


408 




st 


a* ksynd 


0114 


3C0E 


403 




Id 


*« ksysc 


0116 


3F8A 


404 
409 




st 


s, ksynn 


0116 


8F1E 


406 


1 

k«y008t 


atfd 


ksysc, CI 


011 A 


8E3C 


407 




cspr 


ksyse* Ch* 3 


01 1C 


68 


406 

409 




b 


ksy003 


01 ID 


8CFS 


410 


t 


out 


<h* f, *oo09 


©1 IF 


3B74 


411 




cit- 


*OP04» 3 






418 


1 






0181 


8300 


413 




es! 1 


ksyt 






414 


1 






0ies 


3A27 


419 




In 


*lp07, a 


0189 


3B34 


416 




sat 


*op04,3 






417 


1 






0127 


DP 


416 




cnor 


a,*h»f 


0186 


08 


419 




tsstp 




0189 


D6 


480 




b 


ksy004 






481 


1 






018A 


16 


488 




ine 


1 


018B 


3F89 


483 




st 


a, ksynd 


012D 


3C0E 


484 




Id 


a, ksysc 


012F 


3F8A 


489 




st 


a, ksynn 


0131 


B6 


486 




b 


ksy004 






487 


1 
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PPOC 



LDC OBJ 

0132 30 

0133 03 

0134 67 
0133 87 

0136 30 

0137 3C29 

0139 OF 
013A 0£ 
013B 6170 

01 3D 3891 
013F 0E 

ROM PASE NO. 

0140 88 

0141 83 

0142 3C39 

0144 DE 

0143 0E 

0146 91 

0147 DO 

0148 0E 

0149 91 

Q14A OB 
01 4B 0E 
014C 91 

0140 07 

014C 0£ 

014F 91 

0150 B3 



LINE 



SOURCE STATEMENT 



0131 
0133 3E29 
0133 AS 

015& 3C3C 
013B 3E2A 
013A AS 

015B 39E0 
0130 BB 



01SE 39BS 
0160 B2 



42fi k«y003t 


xch 




439 


role 


* 


430 


b 




431 


b 


k«y€»l 


433 1 






433 k»y004l 


xeh 




434 


Id 


a, kvynd 


43S f 




* 


436 


cwpy* 


a,*h f f 


437 


tMtp 


zf 1 


438 


b 


k»y003 1 


439 t 






440 




l,*h f l I 


441 


tMtp 


zf t 


5 






443 


b 


k*y0&0 1 


443 


b ' 


k»y00& 1 


444 | 

445 fcay030t 


Id 


*, kvynd 


446 | 






447 


cnpi* 




448 


tMtp 




449 


b 


k*y021 


430 | 






431 


cm pi* 


a.*>i*d 


433 


ttttp 


zf 


433 


b 


kayeSl 


434 | 






433 


cnpi* 




436 


twtp 


zf - 


437 




Iu»y031 


458 f 






439 




«,th*7 


460 


tMtp 


zf 


461 


b 


k*yQ31 


463 


t> 


k*y006 


463 1 






464 kay031i 10 


*, kvyod 


463 


ORpT 


*, kvynd 


466 


b 


k«y0S7 


467 j 






468 


Id 


a, kvyon 


469 


cnpr 


a, kvyvm 


470 


b 


k«y007 


471 1 






473 


tMtp 


ipuvth, 3 


473 


b 


k*y03S 



I key mUiwd 



474 i 
473 | 

476 k*y030l 
477 

478 t 

479 1 



tMt 

b 



•PUV*1,0 

k«y010 
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CP/H TLCS-V7 ASSEMBLER VZ.Z 



use 


OBJ 


LINE 


aifii 


2800 


460 






401 


0163 


2230 


462 






403 
464 


9163 


3943 


463 


0167 


AA 


466 






467 


0166 


3903 


466 






469 


016A 


3C29 


490 


016C 


3F20 


491 


016E 


3C2P 


492 


0170 


3P2C 


493 






494 






493 


0172 


£A 


496 






497 


0173 


3943 


498 


0173 


3920 


499 


0177 


PA 








301 


0178 


3903 


302 


017ft 


3960 


303 


017C 


PA 


304 
303 






307 


017D 




308 


017F 


OF 


309 
310 


ROM ( 


WGC NO. 


6 


0160 


6166 


311 






312 


0162 


3963 


313 


0164 


616A 


314 






313 


0166 


3943 


316 






317 






316 


0166 


3932 


519 


018A 


6173 


320 

321 



SOURCE 
call 
call 



clr 
b 



Mt 

id 
•t 
Id 
at 



clr 
b 



clr 
b 



Id 

capr 
b 

tMt 

b 

clr 

clr 
b 



STATEMENT 
dataet 
ksysb 



■pUVBl, 0 

k«y000 
Bpuvsl t 6 



ROM PAGE NO. 
0200 

0200 3C2A 



323 | 



324 



__ | 
326 datacti 
327 
328 | 



Id 
MCh 



**k«yod 
a, kayrm 
At kayon 



•puvsl v 0 
•puvsh,2 
kay008 

•puwl, 0 
aptiv*h,2 
k«y000 



a, kayod 
«,Ch'f 

kay007 

apuval, 0 
kay006 

apuval, 0 

apual, l 
kay606 



h«200 
a* kayrm 



irttum 
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CP/ft TLC3-47 ASSEMBLER V2.S 

PAGE 6 



i nr 


nm t 


1 T WTT 

Line 




SOUR CP 


□ i hi cnc«v i 


BcVu 


IV 


MA 
WC3 




nov 


n, a 






9oo 




enpr 


If U1 T 


VCV3 


OUT 


9*31 






XT 


0206 


PA 


332 




b 


d«tA04 






533 


« 






0207 


3C29 


334 




IB 


a, ksynd 


0209 


SC 


333 




t*St 


A*0 


020A 


9£ 


53 & 




b 


d«t«01 






337 


1 






020B 


SD 


338 




tost 


«♦ 1 


020c 


PS. 


339 




b 


dAtA02 






540 


1 






020D 


5E 


54J 




tMt 


*»2 


©20E 


P6 


342 




b 


dat«03 






343 


t 






020F 


30 


544 




xch 


*»h 






343 


1 






0210 


30 


548 


d*ta03t 


XCh 


*»h 


02X1 


4F 


547 




Id 


A,th» f 


0212 


3FFD 


548 




St 


*, dc» 


0214 


3FFE 


349 


d*t*06i 


St 


a, dch 


0216 


10 


550 




nov 


h,a 


0217 


3FFC 


331 




at 


. a, del 






552 


1 






0219 


33 


553 




Idl 


9dc 


021A 


31 


534 




MCh 








355 


I 






021B 


32 


538 




Idh 


*«9dc+ 


021C 


30 


557 
558 




xch 


«,h 


021D 


2R 


539 


1 

d*t*10i 


rmt 








380 


t 






021E 


30 


361 


d*t«01 1 




•th 


0S1F 


3824 


382 




or 


*«£h*4 


0221 


90 


563 




b 


d*t*05 






364 


1 






0222 


30 


583 


tiat*02v 


MCh 


*.h 


0223 


3828 


388 




or 


A v £h»8 


0225 


90 


567 




b 


d*t«0S 






588 


1 






0226 


30 


389 


<j*tA03l 


xch 


*«h 


0227 


382C 


^370 




or 




0229 


90 


371 




b 


dstaOS 






572 


t 






022A 


3C29 


573 


d*ts04t 


Id 


* t ksynd 


022C 


30 


574 




xch 


* t h 


022D 


4E 


575 




Id 


&, Ch* * 


022E 


3FFD 


576 




St 


a* dca 


0230 


4F 


577 




Id 


A,«h»f 


0231 


94 


578 




b 


dstA06 






579 


t 






0232 




550 








0232 




581 












582 


1 
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CP/H TLCS-47 A8SEKBLER V3.2 



PME 7 



i Of* no t 


LINE 


Bounce 


STATEMENT 


DOM DQttF MO. 
nun KHOC 


9 






0890 


963 


erg 


h*890 




964 | 

30O wyvDi 


■cn 


I16f MWvW* 










0SSS 3C23 


967 


Id 


4, «pu«k 


0894 3912 


966 | 
969 


M* 


•pusl v 1 


•ms ion 








0896 D3 


990 | 

991 


cMpr 


4,Ch*9 


0237 0E 


998 


tootp 




02S8 AC 


993 


6 


koyoo4 




994 | 






0899 3908 


999 


•ft 


PPUB1« 0 


lablo 










996 | 






829B 390P 


997 


Wt 


Mrvre« 0 




996 f 






085D 06 


999 


inc 


4 


089E 3F83 


600 | 

601 


•t 


4« tDUM 




608 | 






0860 09 


603 


role 


* 


0861 383E 


604 | 

609 


«nd 


4,Cn*o 


0863 31 


60ft 1 

667 


■eh 


4.1 


0864 C4 


606 | 

609 


10 


Iff fin ^ 




616 l 






0869 3C80 


611 


Id 


4« kootbl 


0867 0F 


612 


•t 


4« on i 




613 | 






0866 16 


614 


ine 


■ 1 




619 | 






0869 3C81 


616 


Id 


*, kostbh 


086B 0F 


617 


•t 


4, ohl 




616 | 






026C 2A 


619 k«y*b4i rot 






620 f 






ROM PAGE NO* 12 






0300 


621 


ore 


h"300 




628 t 

623 t kmyt 


rout in 


o 




624 | 






0300 3FCB 


629 koyti 


•t 


*«koyto 




626 t 






0308 40 


627 


Id 


4«£h*0 




628 | 






0303 06 


629 koyt0i 


ine 


4 


0304 00 


630 


nop 




0309 00 


631 


nop 




0306 00 


632 


nop 





t hoy currently doo 

I rwM en4r4Ct»r av« 
I tarvict roquost 
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CP/M TLC8-47 ASSEMBLER VS. 2 

PAGE 8 



LOC 


OBJ LINE 


SOURCE 


8TATEHENT 


03O7 


0£ 


633 




ttttp 


zf 


0308 


8A 


634 




b 


ksytl 






63S 


1 






0309 83 


636 




b 


ksyt0 






637 


1 






030A 


3CCB 


638 


ksytli 


Id 


a* kaytb 






639 


1 






030C 


2A 


640 




rst 








641 


1 










642 


t 










643 


t 










644 


111 










645 


III 










646 


III 










647 


III 






ROM t 


wE NO* 12 










0315 




648 




erg 


h f 315 






649 


1 










690 


1 lsdd 










691 


I 






031S 


10 


692 


lsddi 


MOV 


ft* a 






6S3 


l 






0316 


5F 


694 




tut 


*«3 


0317 


99 


693 




b 


lsdd01 


0318 


A8 


656 




b 


l«dd00 






657 


1 










658 
659 


| ASCli 


cod* 




0319 


3804 


660 


1 

l»dd01 t 


add 


a,Ch*4 


0318 


3FFD 


661 




St 


a, dew 


031D 


4F 


662 




Id 




03 IE 


3FFE 


663 




St 


*, deft 


0320 


31 


664 






a, 1 


0321 


3FFC 


665 




St 


*, del 






666 


1 






0323 


33 


667 




ldl 




0324 


31 


668 




xcft 








669 


1 






0323 


32 


670 




ldh 


a, »de* 


0326 


30 


671 




xeh 








672 


1 






0327 


2A 


673 




rst 








674 


1 










673 


1 










676 


f for si 


KCh Mguamsnt 






677 


1 






0328 


2920 


678 


l»dd00t 


xch 


hi, ksstfc 






679 


1 






032A 


E0 


680 




Id 


i,«o 


032B 


C2 


681 
682 




Id 


h v <2 


032C 


4F 


683 


1 


Id 




03 2D 


IF 


684 




xor 


a,MU 
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CP/N TUCS-4T ASSEMBLER V2.2 



LOC OBJ 



LINE 



SOURCE STATEMENT 







60S 


1 




* 


. 032E OF 


666 




•t 






667 


1 






©32F 16 


666 




lne 




0330 4F 


669 




Id 


a 




690 


1 






0331 IF 


691 




MOT 




0332 OF 


692 




St 






693 


1 






0333 292© 


694 




Hch 






69S 


1 






0333 2A 


696 




rvt 


* 




697 


1 








696 


1 








699 


t 








TOO 


III 








701 


III 








7Q2 


Iff 





a, ©hi 



4,<h*f 

*,0*1 
4, ©hi 



ROM PAGE NO. 13 



039© 




703 




h»330 






704 


f 








709 


f flash rout in* 








706 


1 




03S0 


3C39 


707 


flash i Id 


a, ldatal 


0392 


3F39 


706 


■t 


s« ld«Ml 


©394 


3C36 


709 


Id 


«,ldst«2 


0356 


3F3A 


710 


•t 


a, ldas«£ 


039B 


3C37 


711 


Id 


a, ldatll 


039A 


3F3B 


712 


St 


4, ldasll 


03SC 


3C38 


713 


Id 


«, ldstl2 


039E 


3F3C 


714 


•t ' 


4, ldas!2 






715 


f 




©36© 


3C33 


716 


Id 


4«dlSplM 


0362 


9C 


717 


tMt 




0363 


A9 


716 


b 


flash© 






719 


f 








. 720 


t ssd flashing. 








721 


1 




0364 


4F 


722 


Id 


a,Ch w f 


©363 


3F39 


723 


•t 


4, itiassl 


0367 


3F3A 


724 


St 


a, Idassg 






725 


1 




0369 


3C33 


726 


flashOt Id 


a, displ** 


036B 


90 


727 


tsst 


4,1 


036C 


B2 


726 


b 


flash 1 






729 


1 








730 


1 lmd flash inn 








731 


1 




036D 


4F 


732 


Id 


a,«h' f 


036E 


3F3B 


733 


St 


4, Idas 11 


0370 


3F3C 


734 


St 


a, ld*s!2 






739 


1 


0372 


3C34 


736 


flashii Id 


a* dlsolM 



I ssd not flashing 



1 Isd not flashing 
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CP/M TLCS-47* ASSEMBLER V2. 2 



PAGE 



10 



LOC OBJ 


LINE 




SOURCE 


STATEMENT 






0374 3D 


737 






a, 1 






037S 63AC 


738 




b 


flas30 


I 


Indicator* 




739 


t 










0377 3C 


740 




tMt 


a t 0 






0378 £393 


741 




b 


rias20 


f 


Indicator 




742 


1 












743 


1 












744 


t 


Indicator flashing 








743 


1 










037ft 3C36 


746 




Id 


a, ldatm2 






037C 3837 


747 




and 


a T Ceil lb 






037E 3F36 


748 




st 


a, ldat»2 








749 


1 










ROM PAGE NO. 14 












0380 3C38 


730 




Id 


a, ldatl2 






0382 3837 


731 




and 


a, tail lb ' 






0384 3F38 


732 




st 


a, Id at 12 


1 


indicator 



riod 

036& 3C3A 
0388 3828 
038ft 3F3A 

038C 

038E ?ft^ft 
0390 3F3C 
•riod 

0392 2ft 



733 | 

734 

733 

736 

737 | 

738 

739 

760 



Id 
or 
st 

Id 
or 
st 



a v ldas«2 
a, ClO09b 
aV ldasoi2 

a, ldasl2 
a, CI 000b 
a, ldas!2 



761 | 

762 rat 

763 | 

764 f 
763 t 

766 t indicator 

767 | 



0393 


3C36 


768 


flas20t 


Id 


a, ldatae 


0393 


3837 


769 




and 


a, C0lllb 


0397 


3F36 


770 
771 


1 


st 


a, ldat«2 


0399 


3C38 


772 




Id 


a, ldatl2 


039B 


3837 


773 




and 


a,C0111b 


039D 


3F38 


774 
773 


f 


st 


a, ldat!2 


039F 


3C3A 


776 




Id 


a, ldasm2 


03A1 


3837 


777 




and 


a, ceil lb 


03A3 


3F3A 


778 
779 


f 


st 


a, ldasm2 


03A3 


3C3C 


780 




Id 


a, ldas!2 


03A7 


3837 


781 




and 


a ? C0111b 


03Q9 


3F3C 


782 
783 


1 


st 


a, ldasl2 


03AB 


2ft 


784 
783 


1 


rst 








786 


1 indicator 


•off* 






787 


1 






03AC 


3C3& 


788 


flas30i 


Id 


a, ldatm2 



I indicator *off* 



CP/M TLC8-47 ASSEMBLER V2.2 

PAGE 11 



inr OBJ 


LINE 




SOURC 


E STATEMENT 


83AE sees 


789 




car 


a,C198*» 


Q3B8 3F36 


718 




•t 


», ld*t»£ 




791 


1 






93B£ 3C38 


7*8 




Id 


ldat»2 


83B4 3880 


793 




or 


a.81909* 


83B6 3F38 


79* 




St 


a, ldatl? 


9388 3C3A 


793 
788 


f 


Id 


a, Idamafi 


838A 3828 


797 




or 


*, £ 1909b 


83BC 3F3A 


798 




•t 


a, ldaaa* 


03BE 3C3C 


. 799 
888 


I 


Id 


a* ldMl8 


ROM PAGE NC 


1*13 








83C8 38C8 


891 




or 


a, C1889o 


83CE 3F3C 


882' 




St 


a. lda«l£ 


83C4 EA 


883 

883 


1 
1 


rtt 
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CP/M TLCS-47 088EMBLER V&S 

PAGE 18 













SYMBOL 


TABLE 










* 


COttMAD 


0013 




COHMAH 


001S 


♦ 


COMF1 AL 


0014 




DATA01 


021E 




DATA02 






DATA03 


0226 




DATA04 


022A 




DATA03 


0210 




DATA06 


0191 A 


# 


DATA0H 


00B1 


« 


DATR0L 


00B0 


* 


DATA10 


0210 


♦ 


DATA1H 


A01A3 
WOO 




DATA1L 


0083 


• 


DOTA2H 


0085 


* 


DATA2L 


0084 


* DATA3H 


AAA*7 
WO f 




DATA3L 


00 B6 


• 


DATA4H 


0089 




DATA4L 


0088 




DATACT 


0200 




ULfl 


00 FE 




DCL 


00FC 




DCI1 


00F0 


♦ 


DXBPA 


Woe 




0I3PH 


0031 




DIBPIW 


0034 




DXSPL 


0030 




DI6PLU 






FLAS20 


03S3 




FLAS30 


03 AC 


• 


FLASH 


0350 




FLASH0 


woo? 




FLASH! 


0372 


* 


IMCOTK 


008C 


* 


INCOTL 


008A 


• 


INCOTH 


Woo 


* 


KE5T 


0022 




KEST0H 


0043 




KEST0L 


0042 


* 


KEST1H 


0045 




KEST1L 


0044 


• 


KEST2H 


0047 




KEST2L 


0046 


• 


KEST3H 


0049 




KEST3L 


0048 


• 


KEST4H 


004B 


• 


KEST4L 


004A 


• 


KEST5H 




* 




004C 




KE5TBH 


0021 


' r 


KESTBL 


0020 




KEY 90 I 


At A7 




KEY002 


01 16 




KEY003 


0132 


KEY004 


0136 




KEY00S 


A4 TT> 




KEY006 


0173 




KEY007 


0168 




KEY008 


016A 




KEYOIQ 






KEY020 


0142 




KEY021 


01S1 




KEY022 


0178 


* 


KEY03O 


019x1 










KEYNN 


002A 




KEYOD 


002B 




KEYQN 


002C 


* 


it crva 






KEY SB 


02S0 




KEYSB4 


026C 




KEY8C 


000E 




ncT ■ 


vow 




KEYT0 


0303 


i 


KEYT1 


030A 




KEYTB 


00CB 


* 


LL1LU 1 


WWU 




LDASL1 


003B 




LDASL2 


003C 




LDA8M 


0039 




LDHSPTc 


- dta^a 

BWH 




LDATL1* 


AAXT 
WO f 




LDATL2 


0038 




LDATW1 


0035 




LDATM2 


0036 


* 


LOISP 


0B00 


♦ LECOTM 


008F 


* 


LECOTL 


wBD 




tECOTH 


00BE 




LEDO 


0319 




LEBO00 


0328 




LEDD01 


0319 


♦ 


LI0VF1 


0600 


♦ 


LIOVF2 


0000 


♦ 


LMAIN 


03E0 


+ 


LREMO 


OEM 


• 


LTABLE 


0000 


* 


LVLFEX 


0C00 


* 


0VER2A 


0072 


• 


CVER2H 


0Q71 


• 


0VER2L 


0070 


* 


0VERA1 


0012 


• 


0VERH1 


0011 


# 


0VERL1 


0910 


• 


PARITT 


000C 




PORITY 


000B 


♦ 


READC 


0028 


* 


READN 


00S7 


♦ 


REKD0 


0060 


» 


REnoi 


0061 




REWD2 


0062 


* 


REKD3 


0063 


* 


REKD4 


0064 


• 


RENDS 


0069 


* 


REHD6 


0066 




REMD7 


0067 


• 


REHQA 


006A 


♦ 


REWOH 


0069 


• 


REMOL 


0068 


* 


RKCE 


00S0 




RKCE0 


006C 




RKCE1 


0071 




RKCE2 


0078 


• 


RKCE3 


007F 




RKCE* 


0068 




RKCES 


0058 


♦ 


RNH 


006B 


* 


RNL 


006D 


• 


RNH 


006C 


* 


RWRPCH 


00CA 


• 


RWRPCL 


00C8 


• 


RURPCM 


00C9 




SERVRC 


000F 




5PUCP 


0024 




SPUFF 


0017 


• 


SPUBH 


0003 




5PUSK 


0023 




SPUSL 


0002 


« 


SPUVDM 


0004 




SPUV6H 


0000 




9PUV8L 


0005 


• 


SPUVUM 


0001 


• 


SPW 


00FF 


* 


5 PUB 


00C7 


• 


TXKR2H 


00FA 


* 


TXMR2L 


00F8 


* 


TIMR2M 


00F9 


♦ 


TINRWN 


00F6 


* 


TinRHO 


001B 


♦ 


TIMRLW 


00F4 


♦ 


TlMRLO 


0019 


• 


TIMRMN 


00FS 


* 


TINRMO 


001A 


♦ 


VLFC 


000A 


■m 


VLFEC 


0016 


• 


VLFRB 


0009 


• 


VLFTB 


000S 


• 


VLFTH 


0007 


* 


VLFTL 


0006 


• 


VLFXA 


0052 


* 


VLFXH 


0051 


* 


VLFXL 


0050 


• 


UARPCL 


00C4 


• 


WAR PCM 


00CS 


* 


WRZTEH 


0026 


• 


WRITEN 


0025 
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CP/M TLCS-+7 ASSEMBLER V2.2 



LOG OBJ 



LINE 



SOURCE STATEMENT 







1 
2 
3 
♦ 
9 


1 

t 
1 
t 


oat a table 










1 












6 


1 












7 


I eotNM 


tnd coding tabla 








0 


1 








ROM 


PAGE 


NO. 60 










eree 




9 




org 


h«*20 








10 


1 










01 


11 




data 


h'01 




»ol 




12 




data 


h' 10 




0F22 


to 


13 




data 


h»l0 




0F23 


19 


14 




data 


h'10 




0F24 

L 


10 


19 




data 


h'10 




0F29 


10 


16 




data 


h'10 




0F26 


00 


17 




data 


h'00 




0F27 


10 


10 




data 


h'10 




>1 


















19 


1 








0F26 


10 


20 




data 


h* 10 




0F29 


02 


21 




data 


h»02 




0P2A 


20 


£2 




data 


h'20 




specified 


position . 










0F2B 


0F 


23 




data 


h'9f 




0P2C 


00 


24 




data 


h'00 




0F2D 


00 


29 




data 


h'00 






00 


26 




data 


h'00 




0P2F 


00 


27 


t 


data 


h'00 




0F30 


00 


26 
29 


data 


h'00 




0F3i 


00 


30 




data 


h'00 




0F32 


00 


31 




data 


h'00 




0F33 


00 


32 




data 


h*00 




0P34 


00 


33 




data 


h'00 




0F39 


00 


34 




data 


h'00 




0F36 


00 


39 




data 


h'00 




©FJ7 


00 


36 




data 


h'00 








37 


1 








0F36 


00 


36 




data 


h'00 




0F39 


00 


39 




data 


h*00 




0F3A 


00 


40 




data 


h'00 




©F38 


00 


41 




data 


h'00 




0F3C 


00 


42 




data 


h*00 




0F3O 


00 


43 




data 


h'00 




0F3E 


00 


44 




data 


h'00 




0F3F 


20 


49 




data 


h'20 








46 


t 












47 


1 












46 


1 escli 


coding 










49 


1 









*00» road status 

* 01' Indicator power eont 

'02* indicator mod* 

'03* device Input control 

•04' device out out contro 

*09 f poiia r relay control 

*06' claar display 

v 07 v device disolay contr 



'06* insvrt character 
*09' road dovlce data 
'0a' display character at 

•Ob' conditional poll 

blank 

blank 

blank 

blank 

blank 

blank 

blank 

blank . 

blank 

blank 

blank 

blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 

en pans ion 
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PAGE 2 



LOC OBJ LINE SOURCE STATEMENT 



OF40 


30 




erg 


h f f 40 




31 


1 








92 


1 


f40-f4f 






S3 


1 








54 


1 








S3 


1 


f 40 -f6f -> 


h f ff 




56 


1 






QF+Q FF 


57 




data 


h'ff 


0F41 FF 


5B 




data 


h»ff 


0F42 FF 


59 




data 


h»ff 


OF A3 FF 


60 




data 


h f ff 


0F44 FF 


61 




data 


h f ff 


0F45 FF 


62 




data 


h»ff 


acxc ere 


63 




data 


h» ff 


0F47 FF 


64 




data 


h» ff 




65 


1 






0F48 FF 


66 




data 


h» ff 


0F49 FF 


67 




data 


h»ff 


0F4fl FF 


68 




data 


h» ff 


0F4B FF 


69 




data 


h f ff 


0F4C FF 


70 




data 


h* ff 


0F4D FF 


71 




data 


h'ff 


0F4E FF 


72 




data 


h»ff 


0F4F FF 


73 




data 


h»ff 




74 


1 








73 


1 


f30-f3f 






76 


| 






0F50 FF 


77 




data 


h» ff 


0F31 FF 


78 




data 


h» ff 


0F32 FF 


79 




data 


h» ff 


0F33 FF 


80 




data 


h» ff 


FF 


81 




data 


h»ff 


0F53 FF 


82 




data 


h'ff 


0F36 FF 


83 




data 


h'ff 


0F57 FF 


84 

as 




data 


h» ff 


0F38 FF 


86 


1 


data 


h»ff 


0F59 FF 


87 




data 


h»ff 


0F3ft FF 


88 




data 


h' ff 


0F5B FF 


89 




data 


h'ff 


BF5C FF 


90 




data 


h»ff 


0F5D FF 


91 




data 


h'ff 


OF3E FF 


92 




data 


h»ff 


0F3F FF 


93 




data 


h« ff 




94 


I 








95 


? 


f60-f6f 






96 


1 






0F60 FF 


97 




data 


h»ff 


0F61 FF 


98 




data 


h* ff 


BF62 FF 


99 




data 


h»ff 


0F63 FF 


100 




data 


h"ff 


0F64 FF 


101 




data 


h'ff 


0F63 FF 


102 




data 


h»ff 


0F66 FF 


103 




data 


h»ff 
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PAGE 



UOC OBJ 



LINE 



SOURCE STATEMENT 









data 


h* ff 




* 


1 OS 

A4KJ 


1 








0F68 Ft 


l«e 
IvO 




data 


h* ff 




9F69 FF 


107 




data 


h* ff 




OFGA FF 


106 




CMV1 


h* f f 




0P6B FF 


109 




OKI 


h* ft 




0F6C FF 


119 




Olfi 


H* f f 




0F6D PF 


4 4 4 
111 




data 


h* f f 




0F6E FF 


112 






h* f f 




0F6F FF 


113 




data 


n it 






f * A. 
114 


1 










119 


1 


r# W*T r T 








118 


1 








0F7O C9 


117 




data 


h*c0 


1 9 


0F71 F9 


118 




data 


h»f9 


f 1 


0F72 A4 


119 




data 


h' a4 


I 2 


0F73 99 


129 




data 


n«b0 


1 3 


9F74 99 


121 




data 


h»99 


t a 


IH-/3 92 


122 




data 


h*92 


t 3 


0F76 82 


123 




data 


h*82 




0F77 D8 


124 




data 


h'd8 


f 7 




129 


t 








0F78 60 


128 




data 


h»60 


t 8 


CF79 90 


127 




data 


h»98 


t 9 


0F7A FF 


128 




data 


h«ff 


1 blank 


9F7B C9 


129 




data 


h'c9 


1 it 


•FTC FF 


130 




data 


h # ff 


1 blank 


0F7D B7 


131 




data 


Mb7 


| m 


0F7C FF 


132 




data 


h» ff 


1 blank 


0F7F FF 


133 




data 


h»ff 


1 blank 




134 


1 










139 


f 


f80-fBf 








138 


1 









ROM PA8E 


NO. 62 










0F80 FF 


137 




data 


n* ff 


l blank 


9F81 88 


138 




data 


n*68 


1 A 


0FB2 83 


139 




data 


h'83 


1 b 


0FB3 C8 


140 




data 


h'c6 


1 c 


0F84 Al 


141 




data 


h»ai 


1 * 


0FB9 88 


142 




data 


h* 86 


I £ 


0F86 8E 


143 




data 


h'da 


l F 


0F87 82 


144 




data 


h*82 


1 B 




149 


1 








0F68 89 


148 




data 


h'89 


f H 


0F09 CF 


147 




data 


h»ef 


I X 


0F8A El 


148 




data 


h'al 


1 J 


0F8B FF 


149 




data 


h» ff 


1 blank 


0F6C C7 


190 




data 


n'c7 


1 t- 


OF8D FF 


191 




data 


h»ff 


1 blank 


0F8E FF 


192 




data 


h»ff 


1 blank 


0F8F C9 


193 




data 


h*e0 


f o 




194 


1 










199 


1 


f90-f9f 
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PASS 4" 



loc 


OBJ 


LINE 




SOURCE 


STATEMENT 








136 


1 








©F90 


ec 


137 




data 


h'8c 


1 p 


©F9i 


FF 


138 




data 


h» ff 


1 blank 


©F92 


AF 


139 




data 


h'af 


1 r 


OF93 


92 


16© 




data 


h»92 


1 8 


0F94 


FF 


161 




data 


h'ff 


1 blank 


©F93 


CI 


162 




data 


h'ei 


r u 


©F96 


FF 


163 




data 


h' ff 


1 blank 


©F97 


FF 


164 




data 


h'ff 


1 blank 






163 


I 


■ 






0F98 


FF 


166 




data 


h'ff 


1 blank 


0F99 


FF 


167 




data 


h' ft 


1 blank 


OF9A 


FF 


168 




data 


h'ff 


1 blank 


©FSB 


FF 


169 




data 


h» ft 


1 blank 


©F9C 


FF 


17© 




data 


h»ff 


1 blank 


0F9D 


FF 


171 




data 


h' ft 


[ blank 


©F9E 


FF 


172 




data 


h' ft \ 


1 blank 


0F9F 


BF 


173 




data 


h'bf i 


I blank 






17* 


1 












175 


t 


faO-faf 










176 


1 








OF AO 


FF 


177 




data 


h'ff i 


1 blank 


©FAt 


as 


178 




data 


h*88 | 


t A 


OF A3 


83 


179 




data 


h*83 \ 


t b 


OF A3 


C6 


18© 




data 


h»e6 i 


; C 


0FA4 


Al 


181 




data 


h'al \ 


1 d 


©FA3 


86 


182 




data 


h»86 | 


1 E 


©FAS 


BE 


183 




data 


h'Ba | 


\ F 


OFA7 


sa 


184 




data 


h'82 | 


t B 






183 


I 








OFA8 


89 


186 




data 


h*89 i 


H 


OF A3 


CF 


187 




data 


h'cf \ 


I 


OFAA 


ei 


188 




data 


h'al i 


t J 


©FAB 


FF 


169 




data 


h'ff \ 


blank 


OF AC 


C7 


190 




data 


h»e7 ( 


L 


©FAD 


FF 


191 




data 


h'ff | 


blank 


©FA£ 


FF 


192 




data 


h'ff | 


blank 


©FAF 


CO 


193 




data 


h'c© i 


0 






194 


1 












193 


f 


fb©-fbf 










196 


f 








OFB0 


8C 


197 




data 


h'Bc i 


P 


©FBI 


FF 


198 




data 


h'ff \ 


blank 


©FB2 


AF 


199 




data 


h'af i 


r 


©FB3 


92 


2©e 




data 


h'92 | 


S 


©FB4 


FF 


201 




data 


h'ff i 


blank 


©FBS 


Cl 


202 




data 


h'ei i 


blank 


©FB6 


FF 


203 




data 


h'ff \ 


blank 


OFB7 


FF 


204 




data 


h'ff | 


blank 






203 


1 








©FBS 


FF 


2©6 




data 


h'ff | 


blank 


©FB9 


FF 


2©7 




data 


h'ff | 


blank 


©FBA 


FF 


208 




data 


h'ff | 


blank 


©FBB 


FF 


209 




data 


h'ff i 


blank 


©FBC 


FF 


21© 




data 


h'ff i 


blank 



177 



0167237 



CP/N TLC8-47 ASSEMBLER V8.8 



LOG OBJ 

0FBD FF 
0FBC FF 
6FBF FF 



LINE 
212 

ei3 

814 | 

SIS 1 

216 | 

817 | 



SOURCE STATEMENT 



data 
data 
data 



h»ff 
h»ff 
h»ff 



■ r pwe t a control data 



ROM PAGE NO. £3 



893 | 
834 | 



POSE NO. 63 



9FE7 



8FE7 37 



893 

296 t 

857 f « 

296 I 
899 



org h» tm7 
kayscan data 

data h' 37 



t blank 
I blank 
I blank 



8FC0 




818 


org 


h* fc8 










819 | 










sFce 


FF 


888 


data 


h f f f 






8FC1 


FF 


831 


data 


h* f f 






8FC8 


FF 


888 


data 


h 9 ff 






8FC3 


FF 


823 


data 


h f ff 






•FC4 


13 


884 


data 


h* 13 


t 


on / < 


OFCS 


11 


889 


data 


hMl 


I 


want 


9FC6 


FF 


826 


data 


h»ff 






0FC7 


16 


887 


data 


h* 16 


1 


claw 


•fob 


FF 


228 


data 


h» ff 






8FC9 


FF 


829 


data 


h» ff 






QFCO 


FF 


838 


data 


h» ff 






8FCB 


FF 


831 


data 


h» ff 






•FCC 


FF 


832 


data 


h'ff 






QFCD 


18 


833 


data 


h' 12 


f 


auth 


OFCC 


FF 


834 


data 


»• ff 






OFCF 


17 


839 


data 


h»17 


1 


■and 






236 i 










QFD0 


FF 


837 


data 


h»ff 






OFD1 


38 


836 


data 


n*36 


1 


6 


6FD8 


34 


839 


data 


h*34 


1 


4 


•FB3 


18 


848 


data 


n* 18 


f 


♦ 


8FD4 


32 


8*1 


data 


h'32 


I 


8 


•FD9 


14 


248 


data 


n« 14 


1 




8F06 


36 


843 


data 


h*3fi 


1 


6 


•FD7 


FF 


84* 


oata 


h'ff 






6FD8 


31 


849 


data 


h»31 


1 


1 


8FD9 


39 


846 


data 


h*39 


1 


9 


QFDA 


39 


847 


data 


h*39 


I 


9 


8FBB 


FF 


846 


data 


h* ff 






OFOC 


33 


249 


data 


h*33 


1 


3 


©FDD 


38 


898 


data 


h»38 


1 


9 


0FDE 


37 


891 


data 


h»37 


1 


7 


6FDF 


19 


898 


data 


h»l9 


1 


acan 



I *7* 
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CP/M TLCS-47 ASSEMBLER V2. 2 



PROE 



LOC 
• 


OBJ 


LINE 


SOURCE 


STATEMENT 




0FE8 


00 


• 260 


data 


h'00 


| 


0PE9 


00 


261 


data 


h'00 


1 


OFEA 


00 


262 


data 


h*00 


1 no u«« 


©FEB 


32 


263 


data 


h'32 


1 »2 f 


0FEC 


00 


264 


data 


h*00 


t no um 


©FED 


34 


263 


data 


n*34 


1 »'4» 


©FEE 


13 


268 


data 


h'13 


t • on/off* 


0FEF 


00 


267 


data 


h'00 


1 no us* 


0FF© 


14 


268 


data 


h»14 


1 


0FF1 


IS 


269 


data 


h» 13 


f pc/fc «can 


0FF2 


16 


270 


data 


h'16 


1 9 c 9 


0FF3 


36 


271 


data 


h« 36 


t 


8FF4 


17 


272 


data 


hM7 


t %/mmrtd 


0FF3 


00 


273 


data 


h' TO 


1 no u»» 


BFF6 


00 


274 


data 


h*08 


1 no um 


0FF7 


12 


273 


data 


h* 12 


t a/auth 


0FF8 


10 


276 


data 


h* 10 




0FF9 


11 


277 


data 


hMl 


1 •/•vamt 


OFFA 


39 


278 


data 


M33 


t »3» 


0FFB 


33 


279 


data 


h»33 


1 »3» 


0FFC 


30 


280 


data 


h<30 


1 »0» 


OFFD 


39 


281 


data 


h'39 


t »9» 


0FFE 


38 


282 


data 


h»38 


i t fl » 


OFFF 


31 


283 


data 


h'31 


1 M' 






284 | 












283 t 












286 


•nd 







ASSEMBLY COMPLETE, 



0 PROGRAM ERROR <8> 
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cp/w tlcs-47 assembler vs. s 



SYMBOL TABLE 



DCPtNeo • use* symbol cs> 
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CP/M TLCS-47 ASSEMBLER V2.2 

PAGE 



LOG OBJ LINE SOURCE STATEMENT 



1 I — — 

2 f 7.1963. 

3 | ldisp.asa VI. 0 

4 f CTHP4740PI 
3 I 

6 | d lsplay roue i rm 

7 | 

a t 

g I » — 

•no I 1st 



•list 



302 | 
383 f 



ROM PAGE NO. 44 



0800 




304 






h'b00 






309 


t 










306 


t 


interrupt* vnabl* 






307 


f 






0B00 


3F32 


308 




St 


s v dlspa 


0B02 


44 


309 




Id 


a, £0100b 


0B03 


13 


310 




Neft 


a, sir 


0B04 


366F 


311 




•iclr 


11*10111, 






312 


1 










313 


1 










314 


1 










319 


I 


push r*o 1st st* 






316 


1 










317 


1 






0B06 


2930 


318 






hl v displ 






319 


t 










320 


1 


count up lad 


count mr 






321 


t 






0B08 


3CBD 


322 




Id 


a, lscetl 


0B0A 


08 


323 




tnc 


a 


0B0B 


3PBD 


324 


f 


St 


a, 1 scot J 


0B0D 


D0 


323 
326 


cmpr 


a»£h*0 


0B0E 


B3 


327 




b 


dlspl0 






328 


t 






0B0F 


3C8E 


329 




id 


s 9 lacotm 


0B11 


08 


330 




lne 


* 


CB1S 


3F8E - 


331 




St 


a, Iscotm 






332 


1 






SB 1 4 


D0 


333 




CBipi* 


a,Sh*0 


0B13 


B3 


334 




b 


dlsplO 






333 


1 







0167237 
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LOC 


OBJ 


LINE 






SOURCE 


STATEMENT 


0B16 


3C8F . 


336 






Id 


a v lacoth 


BB18 


00 


337 






lac 




0819 


SFBP 


336 






mt 


a« Itvcoth 




339 


a 
1 








9B18 


DO 


340 






cwpr 


a.£h*0 


06 IC 


83 


341 






b 


dl«pl6 






340 


t 












343 


1 














I 


count or ovi 


IP f lOM 






349 


1 












346 


1 








0B1D 


4F 


347 






Id 


a* Ch* f 


Mir 


Vftff 
JrOr 


•3*10 






mt 


a % ■rnt'h 


0BS0 


43 


349 






Id 


a f *h»3 


0601 


3F8E 


390 






•t 


a, lacota 


0B23 










Id 


Af •SH* 0 


0804 


3F6D 


392 






mt 


laeotl 






393 


1 








•ocb 










Id 


a« dlapltt 


VOSQ 




IBM 

Ma 










06S8 


SE 








tut 


*• 2 


0BS9 


Off 
HI* 


J97 

MA 






b 


di*p!2 


0B2h 




330 


1 




and 


a* CI 01 lb 


0B2C 


3F33 


360 

361 


1 




»t 


a«di*pl* 


MHcfK 


■1 
w 


JOB 






b 


dlspl0 


082F 


3624 


Jo J 
354 


f 

dlapl2i 


or 


A« £01 00b 


ojksi 




403 






•t 


a, dioplw 






Jbfc 


t 












367 
366 


t 
1 


IkS 


-on- 








369 
37B 


1 








0633 


3C33 


371 


• 

diaplOa 


Id 


a v dlaplt* 




3K 


»/s 






tMt 


*? 2 


0636 


6663 


373 






b 


diapll 






374 


1 












' 379 


t 












376 


1 


rwml 


part 








377 


1 












376 


1 












379 


1 












360 


1 


lmd * 


on* 








361 


1 








0B36 


SF 


368 






toot 


*.3 


0639 


6B4P 


363 






b 


dlsp!3 






384 


1 












369 


1 




on* 








366 


1 








0838 


3637 


367 






and 


a, C0iiib 


063D 


3*33 


366 






St 


a, diaplw 


083P 


3C39 


369 






Id 


a. Idatal 



I invort flag 



t • 1 • -) * 0 # 



i mag a na 1 y par* 



I 

I 1« 
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PAGE 



LOC OBJ LINE SOURCE STATEMENT 

ROM POSE NO. A3 • 



0B41 


3AA1 


390 




out 


*,*op01 


0B43 


3C36 


391 




Id 


a, ldatn2 


0B45 


3AA2 


395 




out 


* t *©P02 


0B47 


3856 


393 




elr 


tfdp06 f 1 


0B49 


3B26 


394 




wt 


«op0&,2 


0B4B 


3S23 


399 
396 


1 


Mt 


spuvsl«2 






397 


1 






0B4D 


6B89 


336 




b 


dlspiO 






399 


? 










400 


1 


lsd • on* 








401 


t 






0B4F 


3828 


402 


dlsp!3i or 


a, CI 000b 


0B31 


3F33 


403 
404 




St 


a, dlaplM 


0BS3 


3C37 


"409 


t 


Id 


a, ldatll 


OBSS 


3AAI 


406 




out 


*,*op0l 


0BS7 


3C38 


407 




Id 


a, ldatl2 


0B39 


3AA2 


408 




out 


a, %op02 


0B3B 


3B16 


409 




svt 


*©p0S f 1 


0B5D 


3B6& 


410 




elr 


%ooes,£ 






411 


t 






0B3F 


6BS9 


412 




b 


dlspiO 






413 


I 










414 


1 










415 


1 


laaglnaly 


part 






416 


1 










417 


f 










418 


1 


kay scan rsady 






419 


I 






0661 


3925 


420 




•at 


spuvsl v 2 






421 


I 






0B63 


3F 


4ee 


dlspll* tist 


*«3 


0864 


B9 


423 




b 


dlspl4 






424 


1 










425 


f 


Md 'on' 








426 


1 






0B65 


3837 


427 




and 


a, £C1 lib 


OB67 


3F33 


428 




st 


a, dlsplw 






429 


1 






0B69 


3C39 


430 




Id 


a, Idasal 


0B6B 


3AA1 


431 




out 


««*OP01 


0B6D 


3C3A 


432 




Id 


a, ldasae 


0BSP 


3AA2 


433 




out 


a, JtopOS 






434 


1 






0B71 


3B26 


435 




sat 


*op0S,2 


0B73 


3BS6 


436 




elr 


*op0&, 1 






437 


t 






0B7S 


3925 


438 




•at 


spuvsl,2 






439 


1 






0B77 


6B69 


440 




b 


dlspi0 






441 


1 










442 


1 


lsd 'on' 





I ' kiytcan raady' 
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POSE 4 





LINE 




SOURCE 


STATEMENT 


•©79 382ft 


443 
444 


d 1*0X4 1 


or 


«, t\ 000b 


0B7B 3T33 


440 
440 




•t 


AvdlVPlM 


8B7D 3C3B 


447 


t 


Id 


*, XdaoXl 


SB7F 3AA1 


440 




out 




QAM PQBB MD. 4& 










0B61 3C3C 


449 




Id 


A, 14**12 


0B63 3AAa 


490 




out 


*, «ep*2 




431 


1 . 






0DO9 *Uf lb 






set 


— « 


BB07 VlHwC 






cir 


..at a 
>OpWD| s 




494 


• 








499 


t 








490 


1 rotui 


m 






437 


1 








490 


1 






0BS9 2930 


499 


dlsplOt 


■eh 


hl.disol 


0B8B 47 


460 

461 


1 


Id 


a,£h*7 


9B8C 36AF 


462 
463 


t 


diclr- 


11, 101XUD 


©BSE 3C1C 


464 
469 


1 


ld 


•« oirb 


0B90 13 


466 




KClt 


*, oir 


0891 3G33 


467 




Id 


*,dl»pa 


0B93 2B 


44* 

469 


• 








470 


f 








471 




•nd 
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CP/M TLCS-47 ASSEMBLER V2. 2 

PASS S 



SYMBOL TABLE 



# 




0013 


4 


COMMAH 


0015 




COMMAL 


0014 


• 


DOTA0H 


0061 


* 


UH 1 Him. 


wow 




DATA1H 


0063 




DATA I L 


0062 




DATA2H 


0089 


* 


UH 1 HCL 






DATA3H 


0067 




DATA3L 


0086 


• 


DATA4H 


0089 






0088 




DATACT 






DCH 


00FE 


» 


dcl 


00FC 


♦ 


Dun 


oaten 






003S 




DZSPH 


0031 




OISPI0 


0B89 


• 


DISPIW 






UiOrL 


0030 




DISPLO 






0Z8PL1 


0B63 




Mfan 9 

DISHLc 


Utxr 




DISPL3 


0B4F 




DISPL4 


0B79 




DISPLW 


0033 




cIRo 






FL ASH 


0390 




INCOTH 


008C 




INuu I L 


008A 




INCOTM 


008B 




KE8T 






KEST0H 


0043 


* 


KEST0L 


0042 






0049 




KEST1L 


0044 




KESTSH 


0047 




KESTSL 


0046 


-» 


KEST3M 


0049 


• 


KEST3L 


0046 


• 


KEST4H 


004B 


* 


KEST4L 


004A 


• 


KEST3H 


0940 


* 


KESTSL 


004C 


* 


KESTBH 


0021 




KESTBL 


0020 


« 


KEYND 


0039 


* 


KEYNN 


002ft 




KEYOO 


002B 


• 


KEYON 


002C 


♦ 


KEYS 


0100 


• 


KEYSB 


0830 


• 


KEYSC 


000E 


• 


KEYT 


0300 


• 


KEYTB 


00CB 


• 


LCI COT 


000D 




LDASL1 


003B 




LDASL2 


003C 




UW8W1- 


0039 




LDASM2 


0033 




LDATL1 


0037 




LDATL2 


0038 




LDATW1 


003S 




LDATW2 


0036 




LECOTH 


008F 




LECOTL 


0080 




LECOTM 


00BE 


♦ 


LEDD 


0310 


• 


LI0VF1 


0600 


• 


LI0VF2 


0D00 




LWAIN 


03E0 


* 


LREMO 


0E00 




LVLFEX 


0C00 


• 


0VER2A 


0072 


* 


0VER2H 


0071 


* 


0VER2L 


0070 




QVERA1 


0012 


» 


0VERH1 


0011 


* 


OVERLI 


0010 


« 


PPRITT 


000C 


• 


PARITY 


000B 


* 


READC 


0026 


* 


READN 


0027 


* 


REMDO 


0060 


• 


REWDl 


0061 


• 


RERD2 


0062 


* 


REHD3 


0063 


• 


REMD4 


0064 


• 


REMD3 


0069 


• 


REMD& 


0066 


• 


REM 07 


0067 




RETOA 


006A 




REPtOH 


0069 




REMGL 


0066 


• 


RKCE 


0050 


* 


RNH 


006B 


* 


RNL ' • 


006D 




RNH 


00&C 


• 


RURPCH 


00CA 


• 


RWRPCL 


00C8 


* 


RWRPCM 


00C9 


* 


SERVRC 


000F 


• 


SPUCP 


0024' 


* 


SPUSH 


0003 


* 


BPUSK 


0023 


♦ 


SPUSL 


0002 




8PUVDW 


0004 


♦ 


SPUVSH 


0000 




SPUV8L 


0009 




spuvun 


0001 


*> 


8PW 


00FF 


«■ 


bpv© 


00C7 




TABLE 


0000 


• 


TXHR2H 


00FA 


• 


TIWR2L 


00F8 






00F9 


♦ 


TIMRHN 


00F6 


* 


TIMRHO 


001B 


* 


TXMRLN 


00F4 


* 


TXKRLO 


0019 




TIKRMN 


00F3 




TIRRttO 


001 A 


• 


VLFC 


O00A 


• 


VLFEC 


0016 


• 


VLFRB 


0009 


• 


VLFTB 


0008 




VLFTH 


0007 


* 


VLFTL 


0006 




VUFXA * 


0092 


* 


VLFXH 


0091 


* 


VLFXL 


0050 


» 


UARPCL 


00C4 


• 


WARPCW 


00C9 


• 


WRITER 


0026 



* WRITEN 0025 
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CP/M TLCS-47 ASSEMBLER V2.2 



LOC OBJ 



LINE 



1 I- 

2 I 

* I 

♦ r 
ft i 



PAGE 



SOURCE STATEMENT 



7. 1963. 



t*bl« 



CTMP4740P) 
rout in* 



>libt 



•list 



ROM PAGE NO* • 



0890 63E9 



0099 00 
0006 6£00 



000A &B90 
000C 6E00 



27 | 



3« | 

31 



37 | 
30 
3* f 

♦i I 
43 | 



b 
b 

r«ti 

nop 

b 
b 
b 
b 



h*099 
lMin 

ivirvM 



llovfl 
liOVfE 

Ir 



ASSEMBLY COMPLETE, 



0 PROORAM ERROR (SI 



0167237 



186 

CP/K TLCS— 47 ASSEMBLER VS. & 



pass 



SYMBOL TABLE 

LDI8P 0B00 LI0VF1 0600 LX0VF2 0000 LMAIN 03E& 

LREMO 0E00 LVLFEX 0C00 

DEFINED 6 USER SYMBOL CS> 
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CPm TLC3-47 ASSEMBLER VS. 2 

PA6E 



LOG OBJ LINE SOURCE STATEMENT 



X I 

2 | 7.1983. 

3 | liovfZ. am VI. 9 

4 | (TNP4749P) 
9 I 

6 I r wm ot m con. rout in* 

T I 

a i 

9 



•nolist 
•list 

266 I 



ROM POSE NO. 32 



289 ©ro h* 409 
279 | 

271 | 

272 i 

273 | push rooiotor 

274 | 

278 t 

0D90 3F72 276 *t ovtr2« 

0002 44 . 277 Id a, £01 Mb 

0D03 13 272 KCh «, sir 

0094 366F 279 siclr 11, 191111b 

0006 2970 209 KCh hl,ovor21 
221 It 

202 ti tiM»r2 stop 

203 t| 

0D00 40 204 Id 20 

0D09 3A80 269 out «,«opld 

286 II Itt III Mill f I It I lit III I It It It If III IlltlUtllll 
207 tllttt 1 1 1 1 1 1 1 It II II tt I II Ittll It II I II III I f limit 
200 | 

269 it chock Nl rout in* * 

290 | 

0D9B 3C&B 291 Id *,rnh 

0D0D 01 292 e»pr s, £1 

9D9E 6043 293 b ro»100 | Nl wss not *l f 

294 |t 

299 || Nl-1 
296 || 

0D10 3BD9 297 ttfttp ftO0 t 1 | chock port for rwott 

9012 DP 296 b rs»200 | port was M* , it mm not 



•tart bit 



299 | 

300 || it Mas start bit 

301 | 
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CP/M TUCS-47 ASSEMBLER V2.2 



PAGE 



LOC OBJ 

0013 48 

0014 3F6B 



CD 16 3B06 
QD18 4F 
CD 19 3FFA 
0O1B 40 
0D1C 3FF9 
0O1E 47 
0D1F 3FF8 

0D21 48 
0D22 3080 



0D24 2970 
0D26 47 
0027 36AF 
0039 13 
0D2A 3C72 

0D2C 3B46 
©DEE 2B 



0D2F 39F0 
0D31 B3 



LINE 



SOURCE STATEMENT 



0033 3B06 
0D3S 4F 
0036 3FFA 

0038 49 

0039 3FF9 
0D3B 4E 
0D3C 3FF8 

0D3E 48 
0D3F 3A8D 



ROM PAIS NO. 93 
0D41 8024 





Id 


*,£2 


303 


st 


a, mh | 


304 I 








svtt in 8 


tiissi-2 




sot 


%op06 v 0 


397 


Id 


a*£h* f 


308 


s* 


a* t lsY*3fr 


309 


Id 


a« £h* d 


310 


st 


a* v inrai 


311 


Id 


a« s>/ 


312 


st 


Af » IMTbi 


313 f| 






314 


Id 


319 


All* 

out 


a* %opld 1 


318 11 






317 in 


rwtum 


rout ins 


318 || 






319 rs»300i 


MCh 


hl,ov*r>21 


320 


Id 


a,C0111b 


321 


diclr 


il* 101111b 


322 


MCn 


a, sir 


323 


Id 


a^ ovtrSi 


324 1 1 

323 
326 






clr 
rsti 


*op0&,0 


327 | 






328 || 






329 rm200« 


tsstp 


•puvan, 3 1 


330 


b 


rs«210 


331 | 




r sw300 1 


332 


b 


333 f 






334 | 






333 rsm210t 


S*t 


*op06,0 


336 


Id 


A,*n'f 


337 


•t 


a, tlvr2h 


338 


Id 


•,C5 


339 


St 


a, tlnr-Sm 


340 


Id 


A,£h'» 


341 


St 


A,ti*r*21 


342 || 






343 


Id 




344 


out. 


a. %opld 


343 || 






t * 






346 


b 


rsw300 



347 
348 
349 



I 

331 | 

332 | 
353 | 



miMtUIIIMIUIMIMI 

iimmntimmuMM 

tlllltl IHimilHHMH 

t 



I N2«2 



I timsr2 start 



I ju»p tc 



Nl mas not *1* 
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CP/M TLC3-47 ASSEMBLER V2.2 



PA0E 



LOC OBJ LINE SOURCE STATEMENT 



0043 


3C6B 


354 


r»«100i 


Id 




0045 


00 


355 




cmpr 


*.« 


0046 


0C 


356 




ttttp 


«f 


8047 


9a 


397 




b 


rMlld 


0048 


88 


358 


r«i000t 


b 


r*1090 






359 


1 1 










360 


| 






0049 


40 


361 


r*m!20i 


Id 




0O4A 


3F68 


362 




•t 




0O4C 


3F6C 


363 




St 


A t mn 


eo4C 


3F6D 


364 




«t 


*, r-r*l 






365 


1 






0050 


6084 


366 




b 


ra«300 






367 


til 










368 


III 










369 


Ml 






0052 


39B0 


370 


r*«110i 




•puvsh, ; 


0054 


89 


371 




b 


r*ml20 






372 


1 










373 


1 


data crmmt rout 






374 


1 






0059 


3970 


375 




clr 


vpuwft, ^ 






376 


1 






0057 


3952 


377 




Clr 


spusl, 1 


> off 
















378 


1 






0DS9 


6084 


379 




b 


rt«308 






380 


1 










381 




•no 





I PI warn net * 1* 

t <te*y currently dtprrMMd 
t nrtum 
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POSE 4 
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CQMPtAD 


AA13 
Wid 


• 


DCH 




• 


MTOQU 

DlOHn 


0031 


• 


INCOTH 


0038 


* 


KE5T0H 


0023 


• 


KEST2H 


0027 


• 


KEBT4H 


002B 


* 


KEYND 


002C 


• 


KEYS 


0100 


* 


LCXCOT 


000D 




LDATW2 


0036 


• 


UECOTM 


0030 


* 


LVLFEX 


0C00 


• 


0VERA1 


0012 


• 


PARITY 


000B 




REM120 


OD49 


* 


REMD0 


00e0 


• 


REMD4 


0064 




REMOA 
RNH 


006A 
0BSB 


* 


RURPO. 


00CS 


• 


SPUSH 
BPUV6H 


0003 

0000 


♦ 


SPUB 


00C7 




TXMR2M 


00F9 


• 


T1HRL0 


0019 


* 


VDATAL 


0017 


• 


VLFTB 


0008 


• 


VLFXH 


00S1 



♦ COWWFC 001S 

# DCL 0OFC 

* DX8PIW 0034 

• INCOTL 0039 
- * KEBT0L 0022 

• KEST2L 0026 

• KEST4L 002A 

• KEYKN 002D 

* KEYSB 0250 

• LOATH 0037 

• LOISP 0B00 

• L10VF1 0600 
OVER2A 0072 

• 0VERH1 0011 
RE 1000 0048 
REH200 0O2F 

• REMOl 0B61 

* REHD3 0063 

• REMOH 0069 
RNL 0060 

♦ RWRPCM 00C9 

* SPUSX 0020 

♦ 9PUV8L 000S 

♦ TABLE 0000 

# TXKRHN 00F6 
» TXKRMN 00FS 

# VLFC 000A 

* VLFTH 0007 

♦ VLFXL 0090 



Vable 

• COrtMSR 0014 
» DDI O0FO 
» DISPL 0030 

• INCOTH 003A 

• KEST1H 002S 

• KEST3H 0029 

• KE3TBH 0041 

• KEYOD 00SE 

• KEYSC 000E 

• LDATL2 0038 

• UECOTH 003E 

• LMAIN 03E0 

• 0VER2H 0071 

• 0VERL1 0010 
REM10B 0D43 
REH210 0033 

• REHD2 0062 

• REM06 0066 

• REMOL 0068 
RNM 006C 

• SERVRC 000F 
SPUSL 0002 

• SPIMJW 0001 
TIMR2H 0OFA 

• TIMRHO 001B 

• TINRttO 001A 

• VLFEC 0016 

• VLFTL 0006 

• UARPCL 00C4 



• 


DA TACT 


0200 


• 


DXSPA 


0032 


• 


DISPLW 


0033 


• 


KEST 


0043 


* 


KEST1L 


0024 


• 


KEST3L 


0028 




KESTBL 


0040 


• 


KEYON 


002F 


« 


KEYTB 


00CB 


* 


LDATWl 


0035 


• 


LECOTL 


003C 


* 


LREMO 


0E00 




0VER2L 


0070 


•» 


paritt 


000C 




REM 10 


0OS2 




REM300 


0O24 


*> 


REMD3 


0063 


* 


REMD7 


0067 


* 


RKCE 


0090 




RURPCH 


00CA 


• 


SPUCP ' 


0021 


* 


SPUVDM 


0004 


* 


SPW 


00FF 




TIHR2L 


00T8 


• 


TIMRLN 


00F4 




VDATAM 


0018 


• 


vlfrb 


0009 


• 


VLFXA 


00S2 


* 


WARPCM 


00CS 
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\000?> 
<0001 > 

<ooob> 

<000ft> 

< 0004> 

<oooc; 

< ooo?> 

<000B> 
* nnnn> 

<000t v 
VOOOE*' 



c 00 07* 



<0020> 
< 0021 > 
(D024> 
<0023> 
<002D> 
<00£P> 
*0031> 



3 
4 
3 

7 
8 
9 
1 0 
11 
12 
13 
14 

13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
25 
29 
30 
31 
32 
33 
34 
33 
36 
37 
38 
39 
40 

41 
42 
43 
44 

43 
46 
47 
48 
49 
50 
51 
32 
33 
54 
33 
36 
37 



3042 



Drop Procesior Main Poutine 



RO 

Rt 

P.2 

R3 

R4 

*P3 

jRS 



<:*:<<< < Ufflng Pegister * *>-•>>>>*>>>>>>>> 

Bank 0 
Register —Converter 
Register Used in drop pell »ap 

Register — Converter 

Pegister — Converter , Soft counter 
Register , RF cable switch \ Store cablt num. 



General 
General 
General 
Genel si 
General 
Counter 



for count 04 CMO 





— Interrupt routine ?*a»-t address 








<<<«: 


<«<'. Port 








:P1 «.3> 


<4> <3> <2> <t. 


'0. Subsc- iter Select 






;P1 '7> 






Test switch Reset out 


< 1 5 us 


i 0 u 


;P4 <3- 


<2> 


C1> <0> 


Conver+«r Control 






;P3 '3> 


<2> 


Ct > 


C»rop Scan Switch 7-2 ■ ?• 1 


,3? 




;P3 <4^ 






VLF OUT 






;P6 '3> 


<2> 


'1> <0> 


Power he tec*" I 






;P7 M> 


<0> 




II 






:P7 '3" 


*;2> 


• 


ECU Address 






;C0DE 




Address 


Coaent 


pin out 


DAT 1 


EQU 


00001 0018 


; Tuning data * 1 ' 


n 


1 


DAT_0 


EOU 


0*0000018 


; Tuning data "0 ' 


9 


i 


CLKP^t 


EQU 


00 00 J 0006 


: Clod dai s * i ' 


9 


0 


LODP>* T 


EQU 


00001 0108 


; Load pulse lata *l " 


o 




PWPDTft 


EQU 


ooooot ooe 


: Po"**- 0*"f 


0 


4 


PURfrT: 


EQU 


00001 1 008 


: Power on 


0 


4 


CA8L_- 


ECU 


0000001 18 


; C able ?e 1 ect h 


0 




CA8L_B 


EOL* 


ooooi one 


; Cabl* Select 8 


n 


3 




ECU 


00001 1 01B 


: r. ? L*fr check 






Ch8L_C 


EQU 


0000 01 1 ftp 


: Cable Select C 








EQU 


on dom 1 08 


: Cable 5el*ct P 







COUNT P? EOU 



v aJiable constant 
Sub- Command constant 



leb* 1 



rhE'-X^T 
;D3PC»T 
;SETD~T 
:REr-C-T 



ECVJ 
EQU 
EQU 
EQU 



; Label 

PWRDE" 
CHtiMEL 
SUBME5 
SHDMES 
SUB PVR 
SUBSWT 
0RPP0L 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 



00H 
01H 
02H 
03H 
Wemorv 
head 
2 OH 
21 H 
24M 
25H 
SDH 
2FH 
31H 



t»e^ice control 
Ce^ice dirplaf control 
Set data tc- device 
Read data 



loc. - 
addess 



■C o»»ent 
0? Command 

03 Co*»and 

04 Command 
04 Command 
0? Co»»6nd 

06 Conmand 

07 Command 



SUB 
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<0038> 
<0036> 



0000 15 
000! 040? 

0003 93 



000? 



000? 237F 

O0OB 39 

000C 23FF 

000E 39 



000F F3 

0010 A3 

001 1 33 

0012 63 



0013 B826 
0013 B040 



0017 
0019 

. : 

0010 
001D 

001F 
0021 

0023 
0023 
0026 

0028 
002 A 
002C 
002E 
0030 
0031 
0033 



BBS? 
BOFF 

BB1C 
B031 

B831 
BB07 
BOFF 
18 

EB23 

B836 
BA06 
BB05 
BOFF 
18 

EB2E 
EA2C 



0035 BF04 



0037 2304 
0039 14D2 
003B 2303 
003D MD2 



38 DEVP(?L 
3? F0F84 

60 ; 

61 
62 
63 
64 
63 
66 
67 
68 
69 

70 START: 

71 : 



74 
73 

76 ; 

77 

78 

79 START ».': 

30 

31 

82 

33 

84 

85 ; 

86 

87 

88 

89 ; 

90 

91 

92 : 

93 

94 

95 INILFI • 
96 
97 
98 : 
99 
1 00 

101 INILP2: 
)02 INILP3: 
1 03 

I 04 
103 
106 ; 
10? 
108 
109 ; 

I I o 
in 

112 
113 
114 ; 



E9U 
EQU 



38H 
36H 



OS Command 
84 Command 



ORG 
PIS 

jmp 

ORG 
RETP 
ORG 



OH 

J 

START 
3H 

?H 

TIMINT 



Di*nebl« ext interrupt 
7t*rt Addrcj; 



TIMER INT. 



ORG 



MOV 
OUTL 
MOV 
OUTL 

EN 
CLR 
01$ 
STOP 



NOV 
MOV 



MOV 
MOV 

MOV 
MOV 

MOV 
MOV 
MOV 
INC 
DJNZ 

MOV 

MOV 

MOV 

MOV 

INC 

DJN2 

PJMZ 

MOV 



MOV 
CALL 
MOV 
CALL 

nov 



09H 



A,#07FH 
PI , A 
A.#0FFH 
PI , A 

FLAGS 

F1 
TCNTI 
TCNT 



P0,#$MDHES+1 
f?R0, »04(?h 



R0,*F0RB4+1 
f?RO, »0FFH 

P0.«PICH 
?P0.«DRPPOL 

R0,«DPPPOL 
R3.«7 
9P0.#0FFH 
PO 

R3, INILFI 

P0.#PEVPOL 
P2.»* 
R3.i5 
8R0 j * OFFH 
RO 

R3, IHILP" 
R2, INILP2 

R7,«04H 



A,*PURDT0 
ALtCNT 
A * ftCABL H 
ALLCNT ~~ 
A , #C ABL_C 



s PESET PULSE F°P PEP 1 FERAL PPOCE330P 



enable flaas IBF OBF 
: F1 — use for comnand header" ''AO > 



ae»c==» Initialise asTasonsseea^sn 

04 command buffer clear 



i 34 command buffer clear 



pegif^ep bank 1 R4 

<*et Prop poll map head addf^sf 
for interrupt inj^ia) start. 



f-» op* Poll Map imt i al 1 ion. 



: t'ivjes Poll Map mit i * ) list ion . 



: Initialize sddrcr* Register. 

: for interrupt routine rt«ar*m 

: All c©v*rter switch off 



; Clear Subscriber data 
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e ILE - L'F0P7_F »T ■ * 
LOCATION OBJECT COt E LIHE 



003F 5454 

0041 C5 

0042 23 OA 
0044 62 

0043 BD03 

0047 25 

0048 45 



0049 0676 
Q048 7650 

004D 22 
004E 0449 

0050 A3 
0031 22 
00S2 AE 
0U53 03F7 
0055 F649 
OOtT-7 FB 
0058 035B 
003A B3 

O03B 64 
003C 66 
0030 68 
OOSE ©A 
QO«5F 6C 
00*0 6E 

0061 70 

0062 72 

0063 74 



0064 
0066 
0066 

0Mt>B 

0Q6C 
006E 

ooro 
oori 

0074 



04eF 
0497 
044? 

040* 
i4*C 
044* 
C47F 
Z4D4 



Ci76 ES5T 

0'J79 F264 
OOrB 5438 
OOTD »»4«? 





anil » t * * ^. •* 




I HE 50UFC 


€ LINE 






1 1? i 


CALL 


ALLCMT 




116 ; 








1 1 7 


CALL 


IN] T — P 




ltd! 








119 


5EL 


RBO 




120 


tiov 


A . 001 0 


* 


121 
1 22 


MOV 


T, A 


i 


nov 






123 i 








124 


EN 


TCHT I 


t 


125 


STRT 


PUT 












127 ; 








128 STARTS : 


JHIBF 


COHTI 


\ 


12? 


JFI 


STARTS 




130 ; 








131 STfiRT4i 


IN 


A DBS 




)32 


jup 


START2 


* 


133 | 








134 ST ART 3: 


CLR 


F1 




1 33 


IN 


A 4 DB8 




136 


nov 


R3 * A 


* 




ADD 


A, 9 


* 


1 38 


JC 


STARTS 




139 


nov 


A, R3 




140 


ADD 






141 


jhpp 


OA 




142 i 








143 COMMAND: 


DB 


rflMfl 


* 


1 44 


DB 


uuni 




1 45 


DB 


con 2 






DB 


COM3 


* 


1 4 # 


DB 


C0n4 


t 


1 48 


DB 


cons 


i 


1 4? 


DB 


C0N6 




130 


DB 


con7 


* 


131 


DB 


cons 


* 


172 t 








133 COHO: 


JttP 


RESET 




134 COM! : 


JHP 


RPDL 


; 


155 COM2: 


jnp 


STARTS 




136 COM3: 


jnp 


CTFC 




137 COrt*: 


jbp 


smD 




158 C0H5: 


jwp 


SPC 


j 


is? con*; 


JUP 


START2 




160 COW?: 


JHP 


SDPS 




161 con*: 


jnp 


SDEPS 








167 : ' ©4 Co»»-and 


rtiponft 




1*4 COHTI : 


nov 


»0. »F0F^4+l 




1*T 


nov 


P.*P0 




1*6 




C0MT2 






•>LL 


RE5P04 




166 


»MP 


STAPT2 ** 












J 70 * ■ IK 


Co»*>»nd rtspons* 




171 ttMpr;: 


nov 


rt.iOOH 





Power detect lin* lni t 1*1 i=»t ton 



Ti»er counter set 01 Oh 



; ■■■> initialize end 



IBF full ? 

C*»e of uilng con»«nd port 

Error — D»t* Co»»ing ignored 

F1 tlmg clear 
Input Comiim) 



< Input > 



; Esti*4t« Ju»p •<J<Sr*»* 



revet eo«n«nd 

read power detect line 

not esrignvd 

eo*M*nd tvner ^requencv ch»ng« 
send »eis»ge to *tvice riipomt 
*uP#er»«er po»*«r. cable ^onfrrol* 
not »*S»gned 

define drop poll »«*au«nc< 
define dt^ice poll **qu*ns* 



'4 comnt^nd ^ »I o-TCur^a 
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FILE: PP0P7_P5T-UEK*P.; 
LOCATION OBJECT CODE LINE 



SC'.^CE LIME 



0081 90 

0082 0449 

0004 B826 
0 086 fo 
0 097 F249 
0089 D27F 

0096 3410 

008D 0449 



009F BAOO 
0091 BB01 
0093 34FC 
0093 0411 



0097 OE 

0098 33 OF 
009A AB 
009B OF 

009C 47 
009D 4B 
009E 8820 
OOAO AO 
00A1 BA01 
O0A3 88 02 

00 A3 34FC 
00A7 MOB 
00A9 0449 



OOAB B820 
006t> FO 
00w£ 43C© 
OOfO Aft 
OOEl 34C8 
0083 83 



0084 8821 
0006 BB03 
OOPS 3410 
008A 23FF 
OOBC D8 
OOBD C64D 

OOBF B821 
00C1 FO 
00C2 03FA 
00C4 F649 



1 72 
173 
174 
173 
176 
177 
178 
179 
130 
181 
182 
183 
184 
185 
136 
I 57 
1S8 
189 
1 90 
I9t 
192 
193 
194 
195 
196 
197 
193 
19* 
200 
201 
202 
203 
204 
205 
206 
207 
209 
209 
210 
21 1 
212 
213 
214 
215 
216 
217 
218 
21 9 
220 
221 
222 
223 
224 
223 
226 
227 
223 



nov 


STS,A 




START2 


nov 


R0,»SNDMES*1 


nov 


A.9R0 


J87 


START2 


JP6 


STARTS 


CALL 


RES 04 




START2 



C0HT2- 

04 r^sponst t* net exist .return. 
*« rttponit IX not eWst.re.et ttat*s t return- 

Send to Dat%_Frocess©r 

return »«in routine 

P£t*£T : MOV R2,*90 °-* nc 

nov R3,*01 

CALL PESOUT 

jKP ST ART 0 



reset 



FFPL: 



novt 


A.P6 


OHL 


A,«0FH 


HOV 


R3.A 


novo 


A,P7 


SWAP 


A 


OFL 


A.R3 


nov 


RO,»PWRDET 


nov 




nov 


P2.40IH 


nov 


R3.H02H 


CALL 


RE SOU 7 


CALL 


PS 


J HP* 


START2 



pou«r detect T 2 I 0 



power detect 
- ECU Address 



f, - - pnwer det. 



2 bvtt send to data processor 

Send to Dat»_Proc«s*or 
Call fub«cri««rj power check 
. set po»cr detect line all high 



P S . MOV R0,tPuRDET 

HOV A.9R0 

OPt A,»M000000E 

MOV R2,A 

CALL PURCHK * 

RET 1 

t • Change Tuner Frequenc- Change 



t r .» i* subscriver power on 
. For Subscriber th*t powered of 



CTFC: 



nov 
nov 
call 

MOV 
XRL 
JZ 

nov 

rtOV 
hDD 
JC 



R0» tCHAHEL 
R3.t03H 

inpcom 

A,»0FFH 

A,R3 

START4 

R0> f CHANEL 
ft, PRO 
A,t-06H 
5TART2 



Stored H 



S ~, converter r»u»ber 
Er-r»or - input d»ta is invalid one. 

Error - Drop nuftber Is invalid. 
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FILE: DR0F7_RSTtUEMAPA HEMLET T-PACrAPC*; 9041 AfX«»bl«r 
LOCATION OBJECT CODE LINE SOURCE LIME 







229 


; 






00C6 








CALL 


TUHEP 


ooce 


BA03 


231 




MOV 


R2.t03H 


OOCA 


BB02 


232 




nov 


P3,«02H ; 


oocc 


B821 


233 




MOV 


RO.«CHAH£L 






234 


: 






OOCE 


34FC 


233 




CALL 


PESOUT ; 






236 


; 






OODO 


0449 


237 




JF1P 


START2 






238 


; 










239 


















00D2 


3C 


240 


ALLLNT: 


novo 


P4.A ; 


00O3 


BO CO 


241 




nov 


R2.t0C0H ; 


0OP3 


34AE 


242 




CALL 


SELECT ; 


0 0D7 


83 


243 




PET 








243 


; < 


3«r»d Mc?r«Q« to Depict » 


OOPS 


344C 


246 


FIHD84: 


CALL 


WAIT_84 ; 


OODA 


B826 


247 


-HTC- : 


MOV 


R0,*SHOMES*l 


OODC 


FO 


248 




MOV 


A,»RO 


OODO 


F2D0 


24? 




J97 


FIMD84 


OOOF 


D2E3 


£30 


SflTPO: 


•;B6 


SMTD1 


00E1 


3410 


231 




CALL 


RES 04 






232 








0OE3 


2310 


£33 


SMTD1 r 


MOV 


A.iOOOIOOOOB 


00E3 


90 


234 




MOV 


STS.A ; 


0 0E6 


C8 


233 




DEC 


PC ; 


00F7 


BB02 


236 




MOV 


*3.»002H 


00£9 


3410 


257 




CALL 


INPCOM ; 


OOfcB 


FB 


238 




nov 


A.P.3 ; 


OOEC 


D3FF 


23? 




XRL 


A.ftOFFH 


DOEE C64D 


260 




4Z 


9TAPT4 






261 








OOFO 


B826 


262 




nov 


R0.«SHtmE?+1 


00F2 


FO 


263 




MOV 


A.9P0 


O0F3 


AB 


264 




MOV 


P3.A 






265 


: 






00F4 


03F9 


266 




ADD 


A,»-7H 


00F6 


E6FA 


267 




JHC 


SMTD4 


OOKB 


2*39 


268 




JMP 


SMTD2 ; 






26? 


i 






OOF A 


18 


270 


SF1TD4 i 


IHC 


RO ; 


OOF? 


341 0 


271 
272 




CALL 


INPCOM 


OOFO 


FP 


273 




MOV 


A,R3 


OOFE 


D3FF 


274 




XRL 


A , • OFFM 


01 00 


C67A 


273 






STAHT7 






276 


















co»**nd s«t rout in* 


0102 


B827 


278 




MOV 


RO.fSHDMES*; 


0104 


B924 


27? 




MOV 


PI .» SUB ME 3 


01 06 


FO 


280 




MOV 


A.9R0 


01 07 


33F9 


281 




AHL* 


A,tOF8H 


0109 


77 


282 




PR 


A ; 


01 ?A 


77 


283 




RP 


A 


01 OB 


77 


294 




RR 


A ; 


01 OC 


AA 


283 




nov 


R2.A t 



0167237 

Changing fr«ou«ncv 
S«nd to fc»t»_Proc«f*or r«por>ft " OX" 

S«)fCt e fUttCDttP 



If 84 CMC* is «xiTt»th«n ft^d X*. 



to Pst* P '--;C4 



S«* th»t buf f*r for 04 command u empt** 
If buffer it full. then thii rout in* m»i» 

f c 'ending t,o depict by »nt . rout i n 
Send 04 rtjpnnft to D*ta P»*cctr»or 

Set 0*» co»»»nd bur" 



input 2 b*»t« ' d*w1c« ID , EVTE COUNT V 



See the nunbtr of rsnd bvt-e* 

for »t» processor 



If BVTE COUNT if greater than 6 

then, input' d»t» aborted 
abort co»*«nd ' ill lg* I return} 



input »«ss»9« data 



com* and .address 

5*Jb- *«SS9Q< for »ntr. routine 
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FILE! OROPr.PSTtUEHftPA HEWLETT-PACKARD : 8041 «*«»bl*r 
LOCATION OBJECT COPE LINE SOURCE LINE 



0167237 



01 OD 
01 OF 

out 

01 13 
0U4 
01 16 
0117 
01 18 
0119 
01 IB 
01 ID 
01 IE 



D31F 

C62D 

FA 

97 

67 

033C 

A3 

A1 

FA 

1231 

23 OF 

31 

A1 



OMF B826 

0121 FO 

0122 43C0 
0124 AO 



0125 FD 

0126 962A 
0128 BD04 
0I2A CD 



012B 0449 

012D 8102 
0t2F 24 IF 
0131 23F0 

0133 91 

0134 47 

0135 At 

0136 241F 

0138 8040 
0I*3A 0449 



01 3C 23 
01 3D 22 
01 3E 22 
013F 21 

0140 32 

0141 32 

0142 11 

0143 11 

0144 II 



286 


XRL 


a, • ifh 


287 


JZ 


EXPAND 


288 


mov 


A,R2 


209 


CUR 


C 


290 


RRC 


A 


291 


ADD 


A , »FNt • PL 


292 


movp 


A. 9* 


293 


MOV 


SRI, A 


294 


MOV 


A,R2 


295 


J80 


ODDFNC 


296 


MOV 


*A,«0FH 


297 


AHL 


»,9P1 


298 


MOV 


9R1 ,A 








300 ; 






301 $U8C0H: 


MOV 


R0,*SNDME 


302 


MOV 


A, PRO 


303 


ORL 


A,ft0COH 


304 


MOV 


<?R0# A 



303 ; 

306 ; 

307 ; 
308 
309 
31 0 

311 SET_R5: 
3T2 ; 
313 ; 
314 

315 ; 

316 EXPAND: 
317 

318 Or.-DFHf.: 

319 

320 

321 

322 

323 ; 

324 SMTD2: 
323 

326 ; 

327 ; 

328 : 

329 ; 

330 ; 

331 ; 

332 ; 

333 ; 

334 FNCTBL 
333 

336 
337 
338 
339 
340 
341 
342 



Set «4 Buffer full < active 



rount down R5 ' Count tin** "hich 04 command ocyred 



MOV 
JNZ 
MOV 
DEC 



A,P? 
SET_R5 

R5, ♦COUNTERS* 1 
P5 



JMP 

MOV 

JMP 

MOV 

ANL 

SWAP 

MOV 

JMP 

MOV 
JMP 



START2 

8P1 ,«02H 
SUBCOM 
A, « OF OH 
A.8R1 
A 

9R1 >A 
SUBCOM 

8P0>«40H 
START2 



-pand command is f i-ed 
send to devic€ 



Set statu* * buffer emp*v 



Kind of function define table 
number of command are as folloM. 

1 » device conterl 

2 send device data 

3 read device information 

; command number 



Specified 



DB 


23H 


1.0 


DB 


22H 


3.2 


DB 


22H 


5,4 


DB 


21H ; 7,t> 


DB 


32H ; 


DB 


32H ; 


DB 


11H 


- D.C 


DB 


11H 


- F.E 


DB 


11H 


; 11.10 



device control 
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FILEt DR0P?_RS1tUEHOP& MEWLETT-POCKftPD! 9041 «f**»bl«r 
LOCATION OBJECT COPE LINE SOURCE LINE 



0143 22 


343 




OB 


" 22H 


13, 12 


0146 22 


344 




DB 


22H 


15,14 vend data n to device 


0147 22 


343 




OB 


22H ; 


17,16 n • 1 to 5 


0148 22 


346 




OB 


22H ; 


19.18 


014? 33 


347 




DB 


33H 


IB, IA 


014ft 33 


348 




DB 


33H 


ID, 1C read device information 


OMB 33 


34? 




DB 


33H 


IF. IE 


350 








other send da* » 




351 












352 


; i 


Subscriber power control & Subscriver Switch Control 




353 










01 4C B82D 


334 


SPC: 


MOV 


RO, tSUBPUR 




014E BB01 


333 




MOV 


R3, t 01H 


pu 


01 50 54 1 0 


336 




CALL 


INPCOM 




337 


; 








0132 FB 


338 




MOV 


», 


Chtcfc Ei-ror indi cater. 


0133 D3FF 


35? 




XRL 


A, * OFFH 


0155 C67A 


360 




jr 


START7 






361 


• 








0137 B820 


362 




MOV 






0159 FO 


363 




MOV 


A > 9R0 




013ft 5307 


364 




mHL 


A # • 07H 




orjc ab 


365 




MOV 




n^nrt Mi iftif"»* t* 


01 3D AC 


366 




MOV 




• f 


0I3E FO 


367 




MOV 


A, ?P0 




0I3F F272 


368 




v'B7 


SPCO 




369 










0161 54 BC 


370 


SPC1 : 


CALL 


PWROFF 






371 












372 






• 




0163 


373 










0163 FC 


374 




MOV 


A,P4 




0164 AB 


373 




MOV 


R3 , A 


Restore Converter Number 


0163 FO 


376 




MOV 


A,0RO 


; bit 6 equal t- jel. cable u 


0166 D276 


377 




-JB6 


SSC1 


378 








0- sel. cable 8 


0169 34C0 


37? 


S5C0: 


CALL 


CABLEA 






380 


; 








01 6A 


331 


SSCCOH: 










382 








: Send response * 03 " 


H16A BA05 


383 




MOV 


R2,t05K- 


016C BB02 


384 




MOV 


R3.M2H 


: 


01 6E 34FC 


333 




CALL 


RESOUT 


. po — SUBPWR 


0170 044? 


336 




OMP 


START2 






387 


; 








0172 34B4 


388 


SPCO: 


CALL 


PWRON 


S 


0174 2463 


38? 




UMP 


SPCCOM 






3?0 










0176 34C* 


3?1 


SSC1 : 


CALL 


CABLEB 




0178 246A 


392 




JMP 


SSCCOM 






393 


; 










394 


; 








017A 044D 


3?3 


ST ART 7 : 


JMP 


START4 






396 












397 


» e 


Define 


Drop Pel 1 Sequence > 




398 










017C BBFF 


3?? 


CHGFAL : 


MOV 


R3,tOFFH 
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FILE: DP0P7_P5T:UEMAP* HEULHTT - PUCKfrPD : 
LOCATION OBJECT COPE LINE SOURCE LIKE 



01 7E 


83 


" 400 




PET 






401 






01 7F 


B831 


4 02 


SOPS: 


nov 


0191 


8B03 


4 03 




MOV 






404 


i 




0193 


3494 


403 




CALL 






406 


J 




0183 


FB 


4 07 




nov 


0186 


D3FF 


408 




XRL 


0168 


C67A 


409 




JZ 






410 


; 




01 OA 


BA07 


41 t 




MOV 


018C 


B80I 


412 




MOV 


018E 


34FC 


413 




CALL 


0150 


0449 


414 




JMP 






413 


1 




0192 


0430 


416 


STAPT9: 


JMP 






417 






01*4 


0694 


418 


CHANGE : 


•)N I BF 


0196 


767C 


419 




0F1 


0199 


22 


420 




IN 


0199 


AO 


421 




nov 


01 9A 


72B3 


422 




JB3 






423 


J 




019C 


47 


424 


RETPOL * 


SWAP 


01 9D 


18 


423 




INC 


01 9E 


AO 


426 




MOV 






427 


} 




01 9F 


16 


428 




INC 


oino 


EB94 


429 




DJNZ 






430 


; 




01 A2 


D6A2 


431 


POLMOL* : 


JNIBF 


01A4 


767C 


432 




JFI 


01A6 


22 


433 




IN 






434 


; 




01A7 


2A 


433 




XCH 


01 A8 


B931 


436 




nov 


01AA 


F1 


437 




MOV 


01 AB 


AO 


438 




nov 


01 AC 


2a 


439 




mch 






44 0 






01 AD 


34C9 


441 




CALL 






442 






01AF 


C8 


443 




DEC 


01B0 


FO 


444 




nov 


01B1 


4330 


443 




ORL 


01B3 


AO 


446 




MOV 






447 






01 B4 


83 


448 


CHCEND : 


RET 






449 


* 








430 






01B5 


2A 


451 


MOPOL : 


XCH 


OtBb 


FB 


432 




nov 


Old? 


0303 


433 




XRL 


01B9 


C6C1 


434 




JZ 






433 






01BB 


C8 


436 




DEC 



041 Ai»«mM-r 0167237 



RO,#DRFFOL 
P3,»03 

CHANCE ; 

A,R3 ; 
A , * OFFH : 
START7 : 

R2,»07H 

R3,»01H : 
RESOUT 

START2 .: 

START3 ; 

CHANGE : Ch*no* Drop poll nap format 

CHGFAL : 

A.DBB : 
9R0,A 

NOPOL : 

A : 

RO ; 

8P0,A i 

RO : 
R3 .CHANGE ; 

POLMOD ; 
CHGFAL ; 
A,DBB 

A, R2 

RI .#DRf>POL : 

A,0P1 

9P0, A 

A.R2 

SETF7 x 
RO 

A,8P0 : 
A.«80H 

8R0.A : 



A,R2 
A,R3 
A,#03H 
RETSTP 

RO 



/ 
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FILEi DR0F7_RST:UEHAPA HEWLcTT-PfcCKARC- : 3041 fifr«»Mtr 



0167237 



LOCATION OBJECT CODE LINE 



SOURCE LIME 



01BC FO 


437 


nov 


A.OP0 


nioft 413(1 


458 


ORL 


A,i80M 


0 1 BP AO 


*S9 


nov 


?P0, A 




460 ; 






01 CO 18 


461 


INC 


R0 




462 ; 






01 CI 2 A * 


463 PETSTP: 


XCH 


A,R2 




464 


JMP 


RETP0L 




465 ; 








466 ; 






01C4 F| 


467 RtH>RBN: 


MOV 


A,9P1 


D1CS S3DP 


468 


AML 


A , • 1 I 01 1 1 1 t E 


Q1C7 Al 


46? 


nov 


8R1 .« 


Pi vo 


470 


RET 






471 : 








472 SETP7: 


XRL 


A , * OFFH 


niTR B91F 


473 


nov 


R1,§31 




474 


JMZ 


RNDPPN 




475 ; 






OtCF Ft 


476 


nov 


A,9PI 


vivo ^ V 


477 


ORL 


A,»001 OOOOOB 


01 02 Al 


473 


nov 


OP1 ,A 


n f m Q7 
U I I/O oo 


479 


PET 






480 ; 








401 ; 








482 ; 








483 ;•#»«•«••«•««««#«••#•«««•««*• 




464 j 


D«f in* 


Dt-'ice Pol 




485 : 






01D4 D6D4 


486 SDEPS: 


JNIBF 


SPEPS 


0ID6 76FA 


487 


0F1 


STARTS 


OTDO 


483 


nov 


R0,«DEVP0L 


0 1 OA 22 


489 


IN 


A,DBB 


n i dp 3J v t 


490 


ANL 


A.407H 


OtDD A8 


491 


nov 


R3.A. 


n t rvt or 


492 


nov 


R4,A 




493 




SPEPS1 




494 : 






0 1 E 1 FQ 


49? SOEPSD: 


nov 


A,P0 




496 


ADD 


A.»n5K 


(11 £4 A3 


497 


nov 


R0.A 


P1fc"5 EBE1 


498 


V4HZ 


R3. SDEPSO 




499 ; 






1 rV * " C 1 «.* 


500 SDEPS1 : 


nov 


R3,«05H 


01E9 541ft 


501 


CALL 


iNPeon 


OtEB FB 


502 


nov 


A,R3 


ntkX 03FF 


503 


XRL 


A , OFFH 


01 EE C6F* 


504 


JZ 


STAPT8 




505 ; 






0IF0 BAOS 


506 


nov 


R2,i08H 


01K2 8B02 


507 


nov 


R3,»0ZH 


01F4 BB04 


508 


MOV 


R0,»04H 


01F6 34FC 


509 


CALL 


RESOOT 


01F© 0449 


510 


^np 


START2 




511 ; 






01FA 044D 


512 STAPT8: 


onp 


START 4 











PILE i DR0P7_PST rUEHAPA HE«LETT-Pf-CK ftPD ; S<V*1 A*j«mbi*'- 
LOCATION OBJECT COPE L I HE SOVPCE LINE 







314 


. 


Fespons* Output 


F 




01FC 


86FC 


313 


RESOUT : 


JOBF 


RESOUT 






: tnec* Olut Purrer full 


01FE 


93 


316 




CPU 


FO 






i 


OIFF 


Fft 


317 




nov 


A„R2 








0200 


Ua 


318 




OUT 


DBB , A 






: * . • output . C*">*»sr»d. . . • * 






319 














0201 


CB 


320 




TEC 


R3 








0202 


FB 


321 




HOV 


A,R3 












522 














0203 


C60D 


323 




J 2 


RESEHD 






Command only 






524 


t 












0203 


8603 


323 


REr-CNT : 


JOBF 


RESCNT 








0207 


83 


326 




CLP 


FO 








0203 


FO 


327 




MOV 


ft,9R0 








020? 


02 


528 




OUT 


066. A 






, . " output - data. . . . - ■ 


020A 


18 


32? 




INC 


RO 








020B 


EBOE 


330 




D JNZ 


R3.RESCNI 








020D 


83 


331 


RESEHD : 


RET 










02 OE 


44 05 


532 


PE3CM1 : 


JMP 


RESCHT 












533 


















534 


















533 


. 


input 


command and 


data 






536 


















537 




PO 


response 


D 


at a head address 






538 




£3 


B'-'tes *♦* 


input data 


0210 


D61 0 


539 


1 HP COM : 


JHIBF 


iHPCon 








0212 


761 A 


34 0 




JF 1 . 


IMPEND 






comming data is not a iz*>n> *r»d 


0214 


22 


541 




IN 


A, DBB 






<» '* input . 


0215 


AO 


542 




MOV 


9R0, A 






3tort Data 


0216 


18 


543 




IHC 


RO 








0217 


EB10 


344 




DJN2 


R3, IMPCOM 








0219 


83 


545 




PET 










021 ft 


BBFF 


546 


IMPEND: 


MOV 


R3,*0FFH 






P3*nffh 


021 C 


63 


547 




PET 








da* a failure 






348 


















349 


















550 


















551 






e output r 


?ut me 






352 


















553 














02)0 


FO 


554 


PES04: ' 


(10V 


A.ARO - 








021E 


C62F 


333 




J I 


SD1 






error n.ej3»^a 






356 


















537 




ADD 


A,»-7 












338 




JC 


3 04 EHD 












339 














0220 


FO 


560 




MOV 


A,*R0 








0221 


0303 


561 




ADD 


A,#03H 






* Device I D command- . PYTE COU*'T 






562 


; 












0223 


AB 


563 


SD2t 


MOV 


R3.A 






0224 


BA04 


564 




MOV 


R2,#04H 








0226 


B823 


565 




nov 


R0,«SHDMES 








0228 


34FC 


566 




CALL 


PESOUT 






response 






567 














022ft 


BB26 


56B 


S04EHD: 


MOV 


R9,«SNDHE$-M 






022C 


8040 


56? 




nov 


*RO,*4 0H 






clear »M response for ne-t data,? 


022E 


83 


370 




RET 











201 



FILE: nR0P?_P$TsUEH*Pa heulstt -paricfiPr' : 3«*t Hsstmblzr 
LOCATION OBJECT COPE LINE ?OyPCE LINE 







371 


: 












572 










ozzr 


2304 


573 


SDl - 


MOV 


A.90O4H 


! Error **J3*0Q 


0231 


4423 


374 




JMP 


3D2 


: ' liih* 84 Comnand > 






373 


: 












376 




























377 


t 


Pefp-jni* 84 CotMh*r»4 








373 


t 








023? 




37? 


RE s_S4 : 








0233 


B837 


380 




nov 


R0.»FOP$4*r 




0233 


FO 


381 




MOV 






0236 


F247 


352 




0B7 


END_34 








583 


; 








0236 


C648 


384 


RE3P84: 


or 


F84FAL 


i. ftllftd at nam loop '-'nine. 






383 


: 








023ft 


FO 


386 




MOV 


A,9P0 




023B 


0303 


387 




ADC- 


A, *03H 




023D 


AB 


388 




MOV 


R3,m 


: S * Ore EVTE COUNT for j»nd 






399 










023E 


C8 


390 


FA-JEPP; 


DEC 


RO 








391 










023F 


B«84 


392 




MOV 


»2, tS^H 




0241 


34FC 


593 




CALL 


PESOUT 


P<*pons« out 






394 


; 








0243 


B837 


393 


S84EH* * 


MOV 


RO. »FOP84+i 




0243 


B080 


596 




MOV 


9Po.»oenH 


reset 84 comnind 


U*4r 




397 




PET 










398 














39? 










0248 


68 04 


690 


F84F«L: 


MOV 


R3,«04 


it VLF communication i? failed. 


024A 


443E 


6 Ml 




JHP 


F84EPR 


*end that condition to dat* proc 


- 




602 










024C 




603 


"ATT_84: 








024C 


FD 


604 




MOV 


A.R3 




024D 


9633 


603 




JNZ 


WAIT_END 


If P3 = 0 then \qqV 54 buffer 


024F 


3433 


606 




CALL 


PES.S4 


f*n*1 84 commfrrid 


0231 


8D03 


607 




HOV 


P3, •C0UNT_P3 


initial i r * PT • ount^r 


0233 




608 


WhIT^END 








0233 


83 


60? 




PET 










610 






















02'34 


8820 


611 


INI?_F : 


MOV 


RO.tPWPX'ET 


°ow<r t*€* set Ijn* i^itislirst:: 


0236 


BOCO 


612 




MOV 


9F0 -tOC^H 




0238 


1 408 


613 




CALL 


P? 


Csl* F'jbJ zr i r r poMfr d*t«?t 


025ft 


83 


614 




PET 








613 














616 
617 








618 










0238 


6AFE 


619 


BIT-^EL: 


MOV 


R2 > tOFEH 


F3: Drop or Cvnv*c^ r M»»». 


023D 


FB 


620 




WOV 


A,R7 


PI' Bit pattern *^c*;i- 4 Low* 


023E 


C663 


621 




JZ 


COHO 


*r»m: Converter 3 


0260 


FA 


622 




MOV 


A>P2 


11 1 1 0111 8 


0261 


E7 


623 


TUNLP1 : 


PL 


A 




0262 


EB61 


624 




D JN2 


P3,TUHLF1 




0264 




623 




MOV 


R2 , ft 




0263 


83 


626 


CONOt 


PET 










627 
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FILE i DROP?J>STi>JEHftP& HE"LETT-PftCKUPO: ««»»«< r 
LOCATION OBJECT CODE LIME 30'JPCE LIHE 



0167237 





623 










629 . 










630 






Change Ton 




631 






t : : : : ? : 




632 


U**d 






633 , 


FO 








634 


P? 




Converter le*l 




635 


P" 




worr log 




636 










637 










638 








0266 B821 


639 TUNER : 


MOV 


Oft • ruAtiCt 


0268 FO 


64 0 




MOV 


A, 9P0 


0269 AB 


641 




nov 


R3 . « 




642 








026A 7438 


643 




CALL 


BITTEL 




644 








(ijcr BB23 

V4vv OOtJ 


643 




MOV 


R9, ftCHAHEL *Z 


026E BB02 


646 




wo V 


P3 - • 02 




647 TUHLF3: 


CALL 


DATOUT 


0272 EB70 


646 




DJN2 


P3,TUHLP3 




649 








0274 FO 


650 




MOV 


"ft., (?R0 


0277 E7 


651 




RL 


A 


0276 AO 


632 




MOV 


9R 0 . A 




653 








0277 C8 


654 




DEC 


P0 


no?Q RDOQ 
Uc l 0 DO U9 


635 




MOV 


R3.«0& 


02 7H 348r 


656 


TUHLF2: 


CALL 


Da TOUT 


0Z7C EBi B 


657 




0 JNZ 


R3 - TUHLP2 




638 










659 




INC 


Pu 


U£f f DDv? 


660 




MOV 


P3 . »05 


0261 348F 


661 


T>»MLP4 : 


CALL 


DmTOIJT 


n5S"? EB81 


662 




DJNZ 


R3.TUHLP4 




663 








0293 23 OA 


664 




MOV 


A.*LODDhT 


0287 34A3 


665 




CALL 


PULSE 




666 








0289 2301 


667 




MOV 


A..iDAT_0 


028B 3C 


668 




MOVD 


P4 .e ~- 


028C 54 AE 


669 




CALL 


SELECT 


028E 83 


670 




RET 




029F 97 


671 
672 


DATOUT : 


CLR 


C 


0290 F0 


673 




nov 


A, 9*0 


0291 F7 


674 


CICLE0: 


RLC 


A 


0292 AD 


673 




MOV 


9R0 . A 


0293 2309 


676 




MOV 


A.»DrtT_1 


0295 3C 


677 




MOW 


P4,A- "~ 


0296 F69B 


678 




JC 


DATA1 


0298 2307 


679 




MOV 


A,*07H 


0296 9C 


680 




ANLD 


P4.M 




681 








029B FA 


682 


DAT^I : 


nov 


A.R2 


029C 39 


683 




OUTL 


PI, A 


029D 23FF 


684 




MOV 


A.iOFFH 



0"* corn^nd 



: «RO — Main Counter 2 bit 



*fe*rt on* t>j* in 9P« 



apo — Main Counter *i 



Swallow counter 
'.o-Bd pulse 
Clear Ds*» 



Pat» ± Function ret Data 

if output data is 0 
then invert 3 data 
that rtcentrw cutcv f 
$« 1 set hi ah 
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0167237 



02?F 39 


683 




OUTL 


PI ,* 




686 


; 






02A0 34A3 


687 




CALL 


CLOCK 




488 


; 






02A2 83 


689 




PET 






690 








02A3 2309 


691 


CL0CI- : 


MOV 


A.»CLKDAT 


02A3 3C 


692 


PULSE: 


novo 


P4,M 


02A6 FA 


693 




nov 


A,P2 


02A7 39 


694 




OUTL 


PI ,A 


02AB 23FF 


693 




MOV 


A. iOFFH 


02 A A 39 


696 




OUTL 


PI ,A 




697 








02AB 2307 


698 




MOV 


A t # 07H 


02AO 9C 


699 




mNLC' 


P4,A 


02AE FA 


700 


SELECT : 


MOV 


m. R2 


02AF 39 


701 




OUTL 


PI .A 




702 




nov 


A, iOFFH 


0232 3? 


703 




OUTL 


PI ,A 


0233 93 


704 




RET 


Po*er . C abl* 




703 


• — — — — 






706 


PMPOH : 


nov 


m , UPWRDT i 


D2B6 3C 


707 




novo 


P4 .M 




700 








P2B7 343B 


709 




CALL 


PITSEL 


02B9 34AE 


710 




CALL 


SELECT 


02BB 83 


71 1 




RET 


A.tPMR[>T0 


U4LDU ^ 1? 


712 


PUPQFF • 


MOV 


03RF 44B6 


713 




JMP 


COHCOM 




714 








02C0 2303 


713 


CAfcLEA : 


MOV 


A,#CABL_m 


02C2 44B6 


716 
717 




OMP 


CONCOM 


02C4 230B 


718 


CABLES : 


MOV 


A,«CABL_B 


02C6 44B6 


719 




JMP 


COHCOM 




720 








02C8 2300 


721 


PUPCHh : 


nov 


A, •DETDAT 


02CA 3C 


722 




novo 


P4 . A 


02CB 34AE 


723 




CALL 


SELECT 


P2CP 93 


^24 




PET 






723 









Clocl Hi Qh 

c .tlic^ hi?* 
Select low 
C i...cl U» 



?ET P3 c-o-. ** *r 

S»lsct RF cable A 

Select PF cab 1 4 B 

P->t.««r Cb*cfc 



Errors* 
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FILE i AKItSHIGI * • HEULETT-PPCKAPD : 9048 Assenbler 

LOCATION OBJECT CODE LINE SOURCE LINE 



1 
2 
3 
4 
5 
6 
7 

e 

9 

10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 



8048* 

Lest Ver.CAKI > 



::v.y.z2 0438 1 oy.zzzzy.y.y.nxz:::! 



• — - - • * »••<•••/- — * — - 



0167237 



Drop ProcMior < 8042 > 
timer interrupt routine. ver 2.2.1 

C Hot ver. 3 ♦ 04_An by Hideo Shigihara. 



\\ W 

\\ Register bank 1 — — W 

\S W 

Working rtjifter. ***** 



*** 



R0 

***** R1 
***** 

***** R3 

***** R4 

***** R5 

***** R6 



Working resister. ***** 

Data ^bif> counter. ***** 

Transmit or receive data buffer. ***** 

Current access drop sap address. ***** 

Current access device »ap address. ***** 

VLF flags. ***** 



\\ 
\\ 

V\ 
\\ 
\\ 



R7 



<bit0> » 


Error counter 0. 


*\\ 
*.\ 


< biti > 


Error counter 1 . 


w 

*.\ 


(bit2> » 


Error counter 2. 








w 


Cbit3>* - 


No used. — 


w 


?bit4> » 


No used. — - 


w 






w 


Cbit5> 


Mo used. 


w 


<bit6> » 


RCK flag. 


w 




\\ 


<bit?> * 


— * No used. — - 








w 


Polling 


flag 


***** \\ 


\\ 


Cbit0> 


Return wait flag. 


w 




\\ 


<bitl> * 


No request flag. 


w 






w 




i 
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LOCATION OBJECT CODE LINE SOURCE LINE 

Cbit2> 



0167237 



0007 6400 



<0024> 
<0025> 
<0026> 
<0027> 
<003l> 

<0037> 
<0038> 
<©03D> 



Only 04 rUg. 

No uv*d. 

R . R or priority fl.*g< device* 

R.R or priontv flag<drop». 

First drop relect flag. 
Response flag. 



w 



38 ;\\ 

59 ;\\ 

60 iN\ r bit3) 

61 ;\\ 

62 ;S\ Cbit4> 

63 >\S 

64 ;\\ fbit3> 
63 >\\ 

66 ;\\ Cbtt6> 

67 ;\\ 

68 i\N <bit7) 

69 j\\ 

70 J \S\\V\\\V\NV^V\V> SV\\ Vv\\\\V\V-.V A WWW 

71 i 

72 ; 

73 ORG 07H 

74 : 

73 j 3333 33333 333J3)33333J33J33333 3CCtmCCC[[m££CUt[CCttEttCt[tttt 

76 ; II | | It I | M II It ! It 1 1 I I I II II I ! I M 11 I If ! I I I I I ! I 1 1 I I 11 H I 1 1 I I I I t I I I I I 

77 ; 

78 ; TWER 1NTERPUPT ROUTINE. 

79 ; 

30 H I H I I I M II I H I M I I 1 1 I 1 1 1 It I I H I I 1 1 I I I I I I I f 1 1 I I I II 1 1 I I ! I 1 1 I I M I I I 

81 J 

82 JHP HETIT 

83 ; 

84 ;333333333333>3333333333n33333CCCttCCtCICCCtttCCCEtttCCCtCC[Ctttt 
83 j 

86 ; 

87 ; 

88 ; 

39 SDHSGK EOU 24H 
90 i 
9t ) 

92 SDMSCM EOU 23N 

93 ; 

94 i 

95 SDNSCt EOU 26* 

96 ; 

97 t 

98 SDHSCC EOU 27" 

99 ; 

100 ; 

101 DRHftPO EOU 31* 

102 ; 

103 ; 

104 DRHAPS EOU 36*4 
103 ; 

106 ; 

107 DRMAPN EOU 37K 

108 ; 

109 i 

110 DVHI0 EOU 38H 
Ml ; 

112 i 

113 ttVMtl EOU 3DH 

114 1 



:Submessage for device response. 
( Command only ,WR or RD data. > 

; 04 command buffer C ID. ) 
1 04 command buffer *. bvtc count.* 
; 04 command buffer- • command. N 
jOrop polling map • 2 . ti ) 
:D»-od polling nap • 2.5 % 
; Drop polling nap f . 2.H > 
;t>«vic« polling oap C 1.0.0 > 
: Device polling nap ' 1.1.0 > 



FILE: AKliSHIGI 
LOCATION OBJECT CODE 

<0042> 

<0047> 

<004C> 

<0031> 

<0036> 

<0057> 

<0058> 

<003D> 

<005E> 

<0063> 

<0067> 

<0068> 

<0069> 

< 006A> 

<006B> 

<006C> 



206 0167237 

HEWLETT-PACKARD: 9048 Assembler 
LIHE SOURCE LINE 

ItS ; 

116 DVH12 EQU 42H ; Device polling map < 1.2.0 » 

117 J 
1 18 ; 

t f9 DVMI3 EQU 47H i Device polling map * 1.3.0 > 

120 ; 

122 DVM14 EQU 4CH : Device polling map < 1.4,0 > 

123 ; 

123 DVIItS EQU 31H :D*v»ce polling map < X Z.O > 

126 ; 

128 RE84H EQU 36H >©4 command buffer ' 10. * 

129 ; 

130 ; 

131 RE&41 EQU 37H ;34 command buffer < byte count. > 

132 f 

133 ; 

134 RE84C EQU 53H :84 command buffer/ data 0-> 
133 ; 

136 ; 

137 TXBUF EQU SDH ;Transmissiw« data buffer. 

138 ) 

139 i 

140 DEMAPO EQU 3EH i Device polling map < 2.N.0 >. 

141 ; 

142 j 

143 DEMAP7 EQU 65H :Device polling map < 2.H.7 >. 

144 ; 
143 s 

146 DEMAPH EQU 67H ; Device polling map < 2.N.H >. 

147 ; 

148 ; 

149 LAV 1 EQU 63H ; Indirect addressing data buffer, 

130 ; 

131 ; 

132 ANSPAR ECU 69H : Parity flag . 

133 ; 

134 ; 

133 POLING EQU 6AH * : Current access device 3. drop 

156 ; number- set buffer. 

157 ; 

138 CHTBV EQU 68H :6ut* counter for P.x or Tx. 

159 : 

160 ; 

161 SAVDRP EQU 6CH ; Drop number sawc buffer. 

162 ; 

163 ; 

164 t 

163 : 

166 ; 

t67 ORG 300H 

168 ; 

169 t " 

170 j 

171 ; 
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FILE i AKIiSHICI NEULETT-PACKAPD : 8048 A*s«»bl«r 

LOCATION OBJECT CODE LINE SOURCE LINE 



















T73 


; 






0300 


2F 


1 74 


MET IT : 


XCH 


A#R7 : Jumping addrers set . 






173 


1 






0301 


D5 


176 




SEL 


RBI J Register bank change . 






177 


t 






0302 


0303 


178 




ADD 


H»wHcClH : mojrecv sooref sing Jump. 


0304 


63 


179 




JflPP 


9A ; 






160 


J 










181 


! 










182 












163 


) 






















184 












183 


I 










186 












187 


% 










188 


; 






03 OS 


2327292B2D 


189 


NECIHi 


DB 


AO, At. A2. A3, A4, A3, A6, A7 






190 












191 


; 






03 00 


3337393B3D 


192 




DB 


A8, 69.810.0 1.012,013,014,013 






193 


i 










194 


> 






0313 


4347494B4D 


193 




DB 


C16.C17.C18 C19,t*20.D2l .022. D23 






196 












197 


j 






031D 


3357393B3D 


198 




DB 


D24 , D25 , D26 . t>Z 7 , 023 , E29 , E3 0 , F3 1 






199 












200 












202 












203 
























204 


; 1 1 1 1 II 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ( H 1 1 1 1 1 ll 1 1 1 1 1 t ! 1 1 } M 1 1 1 1 1 1 1 i 1 1 






205 












206 


; \%%t%%%%%%%% 


JUMP TABLE FOR TIMER INTERRUPT. StSSStSSSSSS \ 






207 


J 1 










208 


0 I 




< I N D E J! > | 






209 


1 1 






0323 


649A 


21 0 


AO ; 


JhP 


CPCMO ;C#03 : Conditional poll command | 






211 






set Z. start bit Tx routine) 






212 




t L.No 


423 3 ' I 






213 








0327 


64E3 


214 


Ol : 


jnp 


DVB0 :[tti) : Trsniiifsiwe data Tv | 






213 


J I 




\ routine. \ 






216 




t L.No 


519 I | 






217 








0329 


64B3 


218 


A2: 


JHP* 


MIO0 :t«23 : Message indicator bit Tv | 






219 


1 1 




r out i ne . 1 






220 


; | 


C L.No 


436 3 t 






221 


; 1 






032B 


64FE 


222 


A3: 


jhp 


PALB0 ;C«33 : Last bit of trans missive t 






223 


i f 




data Tx routine, f 






224 


J | 


t L.No 


336 J | 






225 


; 1 






032D 


6463 


226 


A4t 


JMP 


MTMIMT ;t»43 : Drop selec*. % start bit Tr \ 






227 


f I 




routine. I 






228 


; I 


C L.No 


333 3 1 



208 



0167237 



FILE: AKIiSHIGI 



HEWLETT-PftCKARDi 9048 Asxembler 



LOCATION OBJECT CODE 


LINE 


5 


OURCE LINE 






229 


t I 






032F 84 1 A 


230 


A3: 


JHP 


PARBT 




231 


; | 








232 


} \ 


C L *No 


604 3 




233 


i 1 






0331 8411 


234 


A6 : 


IMP 


ST0P0 




233 


; 1 








236 


; I 




383 3 




237 


il 






0333 B439 


238 


«7: 


JHP 


ACK1 




239 


I 1 








24 0 


I 1 


C L • No 






241 


>) 






0335 6422 


242 


08: 


jhp 


RCK 




243 


' 1 








244 


J 1 


[ L * No 






243 


; i 






0337 C47F 


246 


B9i 


JHP 


ACK 4 


- 


247 


;l 








248 


; 1 


C L . No 


f 456 J 




249 


H 






0339 A4E9 


230 


BIO: 


JHP 


COH 040 




251 


; 1 








252 


; l 


t L.No 


1 241 3 




253 


;l 






033B 848E 


254 


C1 1 : 


JHP 


KEYOAY 




253 


; 1 








236 


1 1 


C L • No 


74 0 J 




257 


i t 






033D 84BB 


25B 


C12: 


jriP 


PALK 




259 


i ! 








260 


; 1 


C L.No 


814 j 




261 


; I 






033P B498 


262 


Ct3: 


JHP 


RSTAT 




263 


; 1 








264 


1 1 


t L. No 


760 3 




263 


; 1 






0341 84*2 


266 


C»4: 


JHP 


PBSET 




267 


; 1 








268 


;l 


[L.No 


730 3 




269 


; t 






0343 94DE 


270 


CIS: 


JHP 


ACKOT 




271 


; 1 








272 


;1 


C L.No 


835 3 




273 


i 1 






0345 A4AE 


274 


C16: 


JHP 


STCN84 




275 


I 1 








276 


;l 


C L.No 


1137 3 




277 


f 1 






0347 P43rt 


273 


Ct7t 


JHP 


NCKOT 




279 


t ! 








290 


;I 


C L.No 


999 3 




281 


* 1 






0349 A4BE 


282 


C18: 


JHP 


STGN04 




283 


; \ 








284 


> 1 


C L.No 


1137 3 




283 


n 







i r#53 



;[tt£3 



;t»73 



:C*83 



: t*93 



P»ritv bit Tx routine. 



Stop bit Tx routine.* 1 



ACK receiv*. 3, cfceck 
rout i ne - < 1 > 



ACK receive % check 
routine - 



ACK check 4. 

\ disposal of 04 command.) 



;t«103 > 04 command data Tx. 

< disposal of 04 command. 



: C«l 13 



:t*!23 



;£«133 



; C * I 4 1 



: C#I53 



;t»163 



iC*!73 



;T«I33 



: Start bit Tx. 

CRx routine . 1 



Parity bit Rx. 

<Rx routine . : 



Start bit erase. 
**Rx routine . > 



Receivable data Fx. 
<Rx routine . > 



ACK bit T* . < 1 > 
CRx routine. > 



Stop bit T* 6. 

continue 34 command data R 



HCK Tx . 

*Rx routine. > 



Stop bit Tx 7. 

continue 04 command data R 



209 



FILE: AfcltSNIGI NEULETT-FACKPPD : 80«8 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



0167237 



0348 


C43E 


286 


C19r 


jup 


ACK3 






287 


* t 










288 


I 1 


t L.M© 


1393 3 






289 


J t 






0340 


A404 


290 


020: 


JHP 


con 04 






29* 


; 1 










292 


1 1 


I L.No 


1213 2 






293 


; 1 






034F 


A4 06 


294 


021 : 


jhp 


STERB4 






295 


; 1 










296 


; 1 


[ L.No 


922 ] 






297 


; l 






0331 


84F8 


298 


022; 


JAP 


STER04 






299 


H 




* 






300 


; 1 


i L.No 


900 3 






301 


1 1 






0333 


A49A 


302 


023 * 


JrtP 


STGR84 






303 


; 1 










304 


; | 


C L.No 


MtO 3 






305 


1 1 






0333 


A424 


306 


024: 


JMP 


STCR04 






307 


; l 










308 


j | 


C L.No 


963 3 






309 


; 1 






0357 


84EC 


31 0 


025: 


jnp 


REPRX 






31 1 


; I 










312 


; 1 


C L.No 


878 3 






313 


j i 






0359 


A459 


314 


026: 


.JMP 


LCIN 






313 


: f 










316 


t 1 


t L.No 


1038 3 






317 


; 1 






0350 


£434 


318 


027: 


JMP 


IDL1NT 






319 


J 1 










320 


; t 


C L.No 


1684 3 






321 


; 1 






033D 


E4I6 


322 


028: 


v»np 


0SCF84 






323 


f 1 










324 


; 1 


C L.No 


1629 3 






325 


; 1 






033F 


E4rr 


326 


E29: 


JHP 


DSF04C 






327 


> I 










328 


s 1 


C L.No 


1765 3 






329 








0361 


E44B 


330 


E30: 


JHP 


HOPS 04 






331 


J 1 










332 


;l 


C L.No 


1713 3 






333 


; | 






0363 


64CE 


334 


F3I I 


JHP 


SHLING 






333 


t\ 










336 


J 1 


C L.No 


492 3 






337 


* 1 










338 


;l 










339 


; \**ttsstt$tt*t**stts*ss 






340 


t 1 










341 


; 1 1 II 


tmmiiiMiimii 






342 









:C#193 



;t#203 



;{#213 



;C«2?3 



;ttZ43 



:E«23) 



: C«263 



: t»273 



«CK check 3. 

< Rx routine. > 



Start bit Tx. 

< 04 command . > 



Stop bit Tx 3. 

disposal of 84 con error . 



Stop bit Tx 2. 

disposal of 04 com error. 



Stop bit Tx 5. 

84 com all ok & «nd. 



Stop bit Tx 4. 

04 coa all ok S. end. 



Stop bit Tx 1 , 
challenge once more - 

Last character indicator 
check . 



Wait routine for 84 com. 
< No 1 > 



t*St - t€*t 



;Ct293 : Orop scan for 84 command. 

;C»293 : Orop scan for 04 command . 

;lt303 : Chancing opreation to 34. 

;t»31J : Life sample. 



210 



FILE l AKIiSNJGI 
LOCATION OBJECT 



HEWLETT— PACKAPD J 9049 Asienbler 
CODE LINE SOURCE LINE 



0167237 



0363 00 
0366 266C 



0363 D40B 
036A 6489 



036C 04 OB 

036E B831 
0370 FO 
037 t 726A 

0373 F4B6 

0373 BD3E 



0377 FD 

0378 A8 

0379 FO 
037A 8867 
037C AO 
03 70 D3FF 
037F C689 



0381 0422 

0383 0414 

038S 2300 
0397 C4EF 



0389 FF 
038A 4302 
038C AF 

038O B4FF 
038F F293 
0391 C4F2 



343 ,:«c;;38::kk38KBSk:s:xxkk^ 

344 j8 '* 
343 )8***- CONDITIONAL -POLL CONDITIONAL -POLL. CONDITIONAL-POLL. **»*« 

347 

348 ; 

349 ) " 

330 ; 

331 : < DROP SELECT * START eiT SET. > 

352 J *»* 

333 ; " 

334 j 

353 ; 

336 MTHINT: 
337 

338 ; 

339 ; 
360 ; 
361 

362 NOTtlAPt 

363 ; 

364 ; 

363 ETDSR: 
366 l 



NOP 
JNTO 



ETDSR 



•.Detect lervict request 
from SPU. 



367 
368 
369 
370 > 
371 

372 } 
373 
374 ; 

373 ; 

376 ONSRE: 

377 

378 

379 

380 

381 

382 

383 

384 : 

383 

386 ; 

397 

388 ; 

389 

390 

391 ; 

392 ; 

393 DVMNS: 
394 

395 
396 ; 
397 
399 
399 



CALL 
JMP 



CALL 

MOV 
MOV 
JB3 

CALL 

MOV 



MOV 
MOV 
MOV 
MOV 
MOV 
XRL 
JZ 



CALL 
CALL 



MOV 
JMP 



MOV 
ORL 
MOV 

CALL 

JB7 

JMP 



T3ET1 
DVMNS 



TSET1 



;1 bit time counter set start. 

; < no request 1 > 

i 

i request ! ) 

;! bit ti»e counter set & start. 



RO,*DRMAP0 

A,<?R0 

NOTMAP 

DEVCH 

R3,*DEMAP0 



A,R3 
R0,A 
A,8R0 

RO, UDEWAPH 
PRO, A 
A , # OFFH 
DVMNS 



PARCLL 
VLFOO 



A, 90 

JMPR 



A,R7 

A,»02H 

R7,A 

BCNTBC 

SF040 

NTDRP 



;Drop map set or not. 

; Changing the device map. 
;First device select. 

Next device select. 

Device map 1 set or not ~> 



< set 1 > 
rParitv flap clear 

& VLF flags clear . 
;Start bit -0* set. 

:***HEXT CCPCN03*** 
; RETP . 

< No request or not set- 
Drop scan flag set. 

t 04 comnand set or not ? 

;k Not set 1 > 



* 




FILE: AKI : SHIGI 
LOCATION OBJECT 



0393 FF 

0394 4304 

0396 OF 

0397 E439 



211 

NEVLETT-FACKftRD: 8 0«8 AssenbUr 
CODE LINE SOURCE LINE 



0167237 



0399 58 



039A F8 
039B 3D 



039C D4 08 



039E 
03A0 
03A1 
03A2 
03*4 
03A3 
03A7 
03MB 

07Ah 



2399 

A3 

A9 

B867 
FO 
330F 
49 

B85D 
AO 



03*8 9368 
03 AD BO 07 

03AF D4I4 

03B1 2302 
0383 C4EF 



400 % 

401 ; 

4 02 3F04D: 
4 03 
4 04 
4 03 
40* i 
4 07 
408 
4 09 
410 
41 t 
412 
413 
414 
413 
416 
417 

418 CPCON: 



nov 

ORL 
NOV 
JNP 



A.R7 
A . • 04H 
RT, A 
IHT04S 



,Di*po5*l Of 04 conn«nd. 
***NEXT tCON041»** 



CONDITIONAL POLL COMMAND SET START eiT SET. 



419 
420 
421 
422 
423 
424 CPCMO 
423 

426 ; 

427 : 
428 

429 ; 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 ; 
440 
441 
442 ; 
443 
444 ; 
443 
446 

447 : 

448 ; 

449 I 

430 ; 

431 t 

432 ; 

433 i 

434 ; 

433 ; 

436 ; 



Mill MMltlt Mill II II II 111)1 til til Hint Mill 1 Mil If If Hint 

DB 38H 

I 

M III MIIMM M I M M IIIMIMMIMIMMM MM II II I II MIMII III 



Mil 

( 
t 



I \ I 



NOV 
MOVD 



A,R0 
P3.A 



:S*»rt bit tr»ns. 



CALL 

MOV 

HOVP 

MOV 

MOV 

NOV 

ANL 

ORL 

nov 

NOV 

NOV 
NOV 

CALL 
NOV 



TSET1 

A.icpcon 

A,9A 
Rl ,A 

RO, #DEMAPH 
A.9R0 
O.«0FH 
A,R1 

RO.OTXBUF 
9R0.A 

RO, #L*V1 
9R0,i7 

VLFOO 

A,«2 

JNPP* 



;1 bit ti»* counter set & start. 

Conditional poll command . 
:( Tran*»i*sive data set, > 

^•TXBUFl ■: conditional poll 

: co»aand * dewici addr«*- s . 



: Indirect addressing buffer i«> 

:MI bit -0" Jet. 

; ***NEXT [Ml 00}*** 

:PETR. 



MESSAGE INDICATOR BIT Tx 



*h2 



212 0167237 

FILE! AKliSHIGI HEULETT-PACKAPp: S04S Assembler 

LOCATION OBJECT CODE LIME SOURCE LINE 



03B5 r& 


437 nlOO: 


HOV 


A,R0 


:M1 bit trans. 


03B6 3D 


438 


novo 


P5* A 






439 J 








03R7 D40F 


460 ; 
461 


CALL 


TSET05 


:1 bit time counter *et 5.* start - 


462 ; 








03B9 B33D 


463 


nov 


R0,«TXBUF 


jA* — ITXBUF] 


03BB FO 


464 

463 


MOV 
RRC 


A,frP0 
A 


-.Rotate rjgtn- 


03BD A8 


466 


tiov 


R3,A 




03BE F6C4 


467 


JC 


VLFD1 


: Cy= 1 ? 




46B I 






iCCarry • 0> 

Tr ansnisrivc data = *n set . 


nrtco D414 


469 

470 J 

471 ; 


CALL 


VLFO0 

* 


03C2 64C8 


472 


JHP 


MIO0E 


; 




473 ; 






t < Carry «■ 1 > 


03C4 D429 


474 VLFDl ; 


CALL 


PALAN 


473 ; 






Parity analyse. 


mrt rid i R 


476 ; 
477 


CALL 


VLF01 


:Transmis5iv« data « '1* set. 


47B i 








n**ro BAA? 


479 HIOOEt 


nov 


R2, #07H 


03CA 231 F 


480 ; 
481 


HOV 


A, «31 


;i**MEXT rSKLINC3*** *- fc ft.*>5> . 


B7Pf C4FF 


482 
463 I 
484 ; 


JHP 


JMPR 


:RETR. 














■tor t 














< LIFE 


SAMPLE . •* 

♦F31 




489 J 




















491 ; 








fttfp no 


492 i 

493 SriLJNG: 


NOP 




; exist the bad Device on 


03CF 3609 


494 

493 : 


JT0 


SrlLOK 


this cable ? 








j ( Error *> 


P3D1 D4 0F 


496 


CALL 


TSET05 


497 ; 






H& 1 f bit t i »€ counter i€t £ 


03D3 FE 


498 


MOV 


A,R6 


start. 


03D4 431 n 


49? 


ORL 


A,»10H 




03t»6 A£ 


500 


HOV 


R6>A 




03D7 64DF 


301 
302 i 


JMP 


DUBOJP 




03D9 D4 0F 


303 SrtLOKt 


CALL 


TSET05 


;<Ok l> 


504 ; 






Half bit time counter set 5. 


03DB FE 


505 


nov 


A,R6 


1 star*. 


03DC 33EF 


506 


AML 


A, tOEFH 




03OE AE 


507 


nov 


R6,A 






508 ; 






j+***NEKT CDWB03*** 


D3DF 2301 


509 DWBOJPt 


HOV 


A,t1 


03fct C4EF 


510 
511 ; 


JHP 


JHPR 


; RETR . 



FILEt AKItSHICI 
LOCATION OBJECT CODE 



HEWLETT-PACKARD: 



213 

8048 Afi«i»bl«r 



0167237 



LINE SOURCE LINE 







514 






515 






516 






517 






518 






519 


03E3 


Fe 


520 


03E4 


3D 


52 1 






522 






523 


03ES 


D4 0B 


524 






525 


03E7 


F8 


526 


03E8 


67 


527 


03E9 


AB 


328 


03EA 


F6F0 


529 






530 


03EC 


04 1 4 


531 






532 


03EE 


64F4 


333 






534 


03F0 


042? 


535 






536 


03F2 


041 B 


337 






538 


03F4 


EAFA 


539 






54 0 


03F6 


2303 


541 




C4FF 


342 






54T 






544 


03FA 


23oi 


543 


03FC 


C4EF 


346 






547 






348 






349 






550 






351 






552 






553 






554 






555 






356 


03FE 


F8 


357 


03FF 


3D 


55B 






559 






360 


0400 


04 OB 


561 






362 


04 02 


B86? 


363 


04 04 


FO 


564 


04 05 


I20B 


363 






566 


04 07 


04 14 


567 






368 


04 0? 


8400 


569 






570 



nov 
novo 



call 
nov 

RRC 
MOV 
JC 

CALL 

JHP 

CALL 

CALL 

DJNZ 

MOV 
■JHP 



MOV 
JMP 



< 3 eiT OATm T*. i 



A,RO 
P3.A 



: Transmits iv» data tram. 



TSET 1 

A,R3 
A 

R3,A 
VLF02 

-VLFOO 

DUBOC 

PALAM 

VLF01 

R2,DyB0E 

A t *3 

JMPR 



A, it 
JMPR 



:t bit time counter *«t t *t*rt , 
;Pot at« riciht . 

:Cv « 1 ** 

:Nc;:t transn is5i ve data * '0' set. 



:H«yt tr«n5ni3Biw€ data * 

: Parity flag set. 

;Tran?mif sive data «nd *» 

C and ! > 
:***NEXT TPALAH3*** 
: RETR . 

' not «nd » > 
;***MEXT CDUB03»** 
:RETR. 



1 * »«t . 



< LAST DATA Tx. 



4*3 



MOV 
MOVO 


A,R0 
P5,A 


:L4fft data trar r s. 


CALL 


TSET1 


;1 bit counter 


MOV 


R0,#ANSPAP 




MOV 


A , (?R0- 


: Parity flag chec** . 


JBO 


EVWST 




CALL 


VLFOO 


: < Even * * 






Parity bit **n- 


JMP 


PBSEO 



0167237 

FILEt AKItSHIGI HEWLETT-PACKARD: 8048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



040B D41B 

04 OD 2303 
040F C4EF 


371 EVNSTi 

372 i 

373 i 

374 PBSEDi 
573 

576 t 

577 ; 

578 ; 


CALL 

NOV 

JMP 


VLF01 i< Odd 1 > 

Parity bit »l* set. 

ft, #5 ;***NEXT CMTMINT3*** 
JMPR ; PETR . 








380 ; 

581 ; 

582 ; 




< STOP BIT Tx. > 




#A6 




584 i 










0411 F8 

0412 3D 


333 1 

586 STOPO: 
387 


MOV 
MOVD 


A.RO ; 

P5,A ;Stop bit trans. 








388 1 

389 ; 
390 
391 ; 
592 
593 
394 
595 J 
396 | 

■a? , 










0413 D40F 

0413 B868 

0417 FO 

0418 C4EF 


CALL 

MOV 
MOV 
JMP 


TSET05 ;H*lf bit tits* counter 

R0,«LAV1 ; Indirect addressing. 
A,8R0 ;*»*NEXT < — ELAV1 3*** 
JMPR i RETR . 


set -& 


start . 




599 ; 

600 ; 

601 ; 




< PARITY BIT Tx. > 




HAS 




603 ; 










041 A F8 
041 B 3D 


604 ; 

603 PARBT : 
606 

A(t7 • 


MOV 
MOVD 


A,R0 

P5,A iParity bit trans. 






041 C D40F 
04 IE 2308 
0420 C4EF 


OUr 0 

608 ; 
609 
610 ; 
611 

612 ; 
613 
614 ; 

613 ; 
616 ; 


CALL 

MOV 

JMP 


TSET03 ; Half bit ti»e counter 

A,«8 ' : Indirect addressino. 

***NEXT ERCK3*-* 
JMPR : RETR . 


sat 


start . 




619 ; 

620 j 

621 ; 




< RCK CHECK. > 




*A3 




623 J 










0422 00 

0423 362D 


624 ; 
623 RCKt 
626 
627 i 


NOP 
JTO 


SPCEI jRCK bit detect. 







215 



0167237 



FILE t ftKI.'SHXCI 
LOCATION OBJECT 



HEWLETT-PACKARD: 
CODE LINE SOURCE LINE 



8048 Assembler 





628 ; 






0425 D40F 


629 
630 ; 


CALL 


TSET05 


0427 FE 


631 


nov 


A,R6 


0428 4340 


632 


0RL 


A, #4 OH 


042A AE 


633 


nov 


R6.A 


0429 8433 


634 
633 ; 


jnp 


RCKE 


Q42P U*tvr 


63b SPCFI • 

r f 


CALL 


TSET03 




638 


nov 


A,R6 


O43T0 33BF 


639 


ANL 


A, tOBFH 


ft^75 fit 


64 0 
641 ) 


nov 


R6,A 


0433 04 IB 


642 RCKE: 

643 l 


CALL 


VLF01 


0435 2306 


644 


H0V 


A, #6 


0437 C4EF 


645 

646 l 

647 ; 
64B i 


jnp 


JMPR 




y i 








650 ; 








631 1 




( ACK 




£■9 








63* * 








654 ; 






0439 00 


656 ACK1 : 


NOP 




043A 2647 


637 


JMT0 


CMCHK4 




658 ; 
639 ; 






043C D40F 


660 
661 t 


CALL 


TSET 03 


043E FE 


662 


NOV 


A DC 


043F D26A 


663 
664 : 


«IB6 




0441 B4FF 


DOS tKKLK 1 ; 


rat t 


DruTor 


0443 F28C 


609 


JB7 


DP045T 


0445 C4AF 


667 

AAA * 




i/ 1 scm 1 


0447 D40F 






TSET 05 


0449 FE 


© r U 


K0V 


VR6* 


044A 924E 


671 


JB4 


4BERS0 


044C 8441 


672 
673 ) 


jnp 


ERRCKT 


044E B867 


674 A&t-RSPt 


nov 


RO/tDEHAPrf 


0450 FO 


673 


me* 


A**RQ 


0451 5307 


676 


•ANL* 


A,t07H* 


0453 E7 
0434 E7 


677 
678 


ft- 


A* 

At 


0455 E7 


679 


r«L'- 


R3 


0456 A9 


680 


nov 


RlT* 


0437 B837 


681 


NOV 


fteVftORHftPU* 


0439 FO 


682 


HOV 




045A 5307 


633 


ANL 


*,*G7fl 


045C 49 


684 


ORL 


A,Rl1 



;Half bit tint counter set & #tart . 

;RCK flag set. 
i< OK *•> 
J 

; 

< Error ! > 

;Half bit tii»e counter set 1 start 
;RCK flag set . 



:Stop bit -1* S*t- 

;n**NEXT CST0P0)*** 
; RETR . 



jACK bit detect. 



;M»lf bit tine counter set 8. start. 
:RCK flag check ' 

;( PCK error i * 
; < EP > 

;Malf bit ti»e counter set 1 start 
make error »e?sage ' 04 > . 
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FILEt AKtsSHIGI HEWLETT-PACKAPO t 8048 flssenbUr 

LOCATION OBJECT CODE LINE SOUPCE LINE 



04 3D 


8836 


685 




nttV 


R0,#RE84W* 




043F 


AO 


636 




mui 




0460 


B838 


687 




HOV 




i 


0462 


B004 


688 




nov 


aba m Ll 
tfKU, •□4M 




0464 


B837 


689 




NOV 


DA ADCO A 1* 




0466 


8000 


690 




NOV 


9U0 , #0tf 




046* 


8441 


691 
692 
693 




JHP 


ERRCKT 


* 

\ HvK rtF OK * ' 


046* 


0422 


694 


RCKENDt 


CALL 


PARCLL 


;P#rlty fla^ clear 


693 
696 


: 
; 






* VLF r i a^s c l ft ar . 


046C 


8867 


697 




NOV 


R0,#DENAPH 


;Mak€ address bvt* of 84 comn^nd . 


046E 


FO 


698 




NOV 


A,(*R0 




046F 


3307 


699 




AHL 


A , #07H 




0471 


E7 


700 




RL 


A 


i 3 bit » + device address < lou«r 


0472 


E7 


701 




RL 


A 


; 3 bit >. 


0473 


E7 


702 




RL 


A 


i 


0474 


A9 


703 




MOV 


R1,A 




0473 


B837 


704 




NOV 


R0,*DRHAPH 




0477 


FO 


703 




HOV 


A, BRO 




0478 


3307 


706 




AHL 


A,«07H 




047A 


49 


7 07 




ORL 


A.Rl 




047B 


B86A 


708 




NOV 


R0,«POLING 




0470 


AO 


709 
71 0 


t 


HOV 


9R0,A 


* 


04 7E 


B868 


711 




NOV 


RD,«LAV1 


* 


0480 


BOOO 


712 




NOV 


9R0,»0H 


;84 command flap set. 


0482 


B86B 


713 




NOV 


R0,#CNTBY 


:Byt€ counter clear. 


0484 


BODO 


714 




NOV 


QR0, 00H 


; 






713 


; 






;Start bit "0" set. te<r+. 


0486 


0414 


716 
717 


; 


CALL 


VLFOO 


0488 


23 OB 


718 
719 


; 


MOV 


A t 9 J 1 


j-C Advance * 
•••NEXT CKEYOAV3*** 


048A 


C4EF 


720 
721 




JHP 


JNPR 


:RETR . 


048C 


E439 


722 
723 
724 
725 


DP043T i 

i 


JHP 


INT 045 

* 


p L' I .3 P C* J <I 1 Of V*f ^ ** M» C7 P 1 U • 






726 














727 














728 


• *«•• 


84C0N- 


84C0H-S4C0H-?4COf- 


54COR-84CON-34CON-S4C0N-34C0N - 






729 


: * 






♦ 






730 


;* 




DISPOSAL OF 


34 C0HHAND » * 






731 


; * 












732 


: **•• 


84C0H- 


84COH«84C0N-84COr- 


S4C0N-84CON-84C0N-S4CON-34CON *** 






733 


; 












734 














733 














736 


) 




C START BIT Tx < 


Rx ROUTINE. > j 






737 








no i 






738 


$ mmmm * m 












739 


2 












74 0 
741 










048E 


F8 


K EVP AY i 


HOV 


A,R0 





I 
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FILE! AKI:SHIGI 
LOCATION OBJECT 
048F 3D 

0490 D4 08 

0492 D41B 

0494 230D 
0496 C4EF 



0498 F8 

0499 30 



049ft D4 0F 

04 9C BO 08 

049E 23 OE 
04(10 C4EF 



04A2 00 
04A3 26AB 



04A5 D4 08 

04A7 F43I 
04A9 6481 

04A8 D40B 

04AD D429 
04AF F42B 

04B1 EAB7 



HEUCETT-PPCKAPD: 8048 A**«mbl*r 

CODE LIME SOURCE LINE 

742 MOVD P3,A ;Start bit trpny. 

?43 i 

744 

745 CALL TSET1 ;1 bit time counter -et «. st*rt. 

746 i 

747 CAtL VLFOl ; Start bit reset rtb -f *«t . 

748 ; 

749 HOV A, #13 i***HEXT CR5TAT3*** 

730 JUP JJ1PR ; RETR . 

731 , 

732 i 

733 ; 

734 ; - 

735 ; 

736 ; « START BIT ERASE.' P.y ROUTINE . 

HI ' .0,3 

739 ; 

760 ; 

761 RSTAT: MOV A,R0 :Start bit clear! * 

762 HOVD P3.A ; 

763 ; 

764 ; ■ 

7|3 CALL TSET03 ;Half bit tioe counter set l *t*pt . 

767 MOV R2,t03H ;Bit counter set. 

768 t 

769 KOV A,»14 ;***HEXT CR83ETJ*** 

770 JMP JHPR ; RETP . 

771 j 

772 i 

773 ; 

774 ; * 

773 ; 

776 ** < DATA Rx ' Rx ROUTINE. > 

III » #C14 

779 ; 

730 ; 

731 RBSET: MOP 

73 * JNT0 VDATII* deceived data is 

783 : - 0 " or - I " r 

734 ; 

733 ; 

Zft CALL TSET| tin.* counter set i s-art . 

737 ; 

73 8 CALL VLFIO :\ Data « "0* % 

739 JMP CNTDN 

790 ' < Data » > 

791 VDATII: CALL TSETl :i bit time counter set % s^rt. 

793 CALL PALAN ;P 9 ritw flag set . 

794 CALL VLFII : 

795 > 

796 CHTDN: DJHZ R2,SETR6 jReceive end or not > 

797 t 

798 ; < Receiv* end i > 
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FILE* WCIiSHICI 
LOCATION OBJECT CODE 

04B3 23 OC 
0 4B3 C4EF 



04B7 230E 
04B9 C4EF 



Q4BB 00 
04BC 26D3 



04BE t>4 0F 

04CO 886? 
04C2 FO 
04C3 »2C7 
04CS 84CD 

04C7 04 IB 



04C9 2311 
04CB C4EF 



04CD D424 
04CF D414 



04D1 230F 
04D3 C4EF 

0405 040F 

04D7 B86? 
04D9 FO 
04DA 12CD 
04DC 84C7 



HEWLETT-PACKARD* 8048 «sse»*!«r 
LINE SOURCE LINE 

800 J " P JMPR , . 

801 1 C R«c«iv« continu* ' 

303 SETPB: «0V A ; #14 

904 JMP JI1PR 

805 ; 

806 ; 

807 J M --»p« MU " 

809 > PARITY BIT R*.'. ** ROUT I HE • > ^ 

81 0 ; .»»»«..--»•«»•••""" 

81 t ) » 

312 ! 

313 ; 

lit™-"' ilio ptybi :P * ritv . b ! t . R *: ..... 

Si ' CALL TSET05 .H.lf bit ti.e counter set «• start- 

noV P.0..ANSPA* ,..P.rlty bit - "0-» 

822 WW ft * 9R ° 
393 JBO HCKftC 
„4 JMP ACKAC 

823 ; .__„, Paritv error • > 
826 NCKHC: CALL HACK *1' set. 

»8 „ ? ;.-.HEXT tHCKOTJ*** 

831 I Parit-J ok » > 

832 i paRCLP tP.r.tv f 1 S9 clear. 

333 ACKPCt CALL rf5^ R . 

334 CALL VLFOO ^ #> . set 

339 I 

836 ; „ s ^-HEX- tACKOTJ— 

;s 2£ j " pr . ,RETB - 

339 : TSET05 =H«lf b;t t»« counter set s star*.. 

34 0 PTYBI: CALL 

•*1 J „ov ro,#ansp»r bit ' "'" " 

843 «0V nCKAC ':'rTtt« OU- l> 

f«P SCKAC ^.r.t- error 

846 i 

847 I 

848 : „„«..»- * 

849 I p»--"-"""*""" 

830 ; ACK Tr v Rx ROUTINE. > tCl5 

831 ; „„....».....•-••••♦••■' 
852 I ~ 

833 J 

834 ; 

833 ; 



FILE : AKI:SHIGI 
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HEWLETT-PACKARD : 8048 Assembler 



0167237 



LOCATION 


OBJECT CODE 


LINE 


SOURCE LINE 






04DE 


F8 


976 


ACKOT: 


MOV 


A,RO 


:ACK trans. 


04DF 


3D 


837 




MOVD 


P3,A 








838 


t 












83* 


J 








04£0 


04 OF 


960 




CALL 


TSET05 


: Ha 1 1 bit tio« counter 






861 


; 








04E2 


FF 


862 




MOV 


A.R7 




04E3 


4380 


863 




ORL 


A,i80H 


:R*£ponj* fl«<j set. 


04E3 


AF 


864 




MOV 


R7,A 






863 


» 








04E6 


D4IB 


866 




CALL 


VLF01 


;3top bit jet. 






867 


i 








04E8 


2310 


868 




MOV 


A,«26 


:***HEXT CLCIN)**r 


04EA 


C4EF 


869 




JMP 


JMPR 


: RETP . 



04EC F8 
04ED 3D 



04F8 F8 
04F9 3D 



870 ; 

871 ; 

872 ; 

873 ; 

874 ; 

875 I 

876 ; 

877 ; 

878 ; 

879 REPPX: 
960 

881 ; 

882 ; 



< STOP BIT Tx 1. CHALLENGE Rx OMCE WORE. 



HOV 



A,RO 



MOVD P3,A 



;$top bit T> . 



04EE D40B 


883 


CALL 


TSET1 


jl bit time counter set 




684 t 








04F0 D424 


885 


CALL 


PARCLR 


rParity flag clear. 




886 ; 






04F2 D414 


887 


CALL 


VLFOO 


; Start bit -0" set. 




888 \ 






04F4 2308 


889 


MOV 


A,#1 1 


j •—NEXT CKEVDAVl*** 


04F6 C4EF 


890 


JMP 


JMPR 


; RETR . 



891 ; 

892 ; 
993 ; 
894 ; 

893 t 
996 t 

897 ; 

898 j 

899 ; 

900 ; 

901 STEP 04; 
902 

903 j 

904 i 



< STOP BIT T- FOP o** COMMAND. 



MOV 



A,R0 



MOVD P3.A 



(Stop bit trans. 



04FA 


D4 0B 


905 


CALL 


TSET1 


: t brt 






906 I 








04FC 


B827 


907 


MOV 


R0,*SDMSGC 




04FE 


B002 


908 


MOV 


QR0,t02H 


: Error 


0300 


B826 


.909 


MOV 


R0,»$DM$G1 


i 


0302 


8000 


910 


MOV 


PR0,«OH 








911 ; 








0304 


E48A 


912 


JMP 


R04ERS 





ter set *• start. 
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PILE. AKllSHIGl HEWLETT-PACKARD. 0043 A.s«.bl«r 

LOCATION OBJECT CODE LINE SOURCE LIME 



0506 F8 
0307 3D 



0308 04 0B 

030A B86A 

030C FO 
03 OD B836 
03 OF AO 

0510 B858 
0312 B002 
0314 B837 
0316 B00O 
0518 C4AF 



051A D403 
03 I C 0328 
031 E A8 
031 F FB 
0320 AO 

032! D407 
0523 83 



0324 F8 
0323 3D 



913 ; 

914 J 
913 ; 

916 t m 

917 ; 
91B J 

919 ; 

920 t * 

921 ; 



< STOP BIT T* 3. FOP 84 COM1AMD . 



«D21 



922 
923 


STEP84 : 


MOV 


A,R0 


;Stop bit tr*n#. 


924 




MOVD 


P3,A 




923 










926 
927 


% 


CALL 


TSET1 


;1 bit time counter *et t *tart 


928 
929 
930 


I 


MOV 


RO,tPOLIHG 


:Drop t davic* addrejs xet 




to r*spon#* buffer. 


931 




MOV 


A,9R0 




932 




MOV 


R0,»RE84H 


; 


933 




MOV 


9R0.A 




934 


* 








933 
936 
937 




MOV 


R0,»RE84C 


:< DEVICE to ECU link ftrror ' > 




MOV 


9R0,«02H 




MOV 


R0>0RE841 


iBrror indicator s*t. 


938 




MOV 


ORO,«QH 




939 




JMP 


D I SEND 





940 ; 

941 f 

942 * 

943 ; 

944 : 
943 ; 

946 i 

947 t 
948 



SUB ROUTINE- 

IHPUT DATA SET TO 04 BUF . * BYTE COUNTER INC . ROUTINE . 3 



949 


INDttBY: 


CALL 


CNTBCK 




930 




ADD 


A,#SDMSCC+1 




931 




MOV 


R0,A 




932 




MOV 


ft,R3 


•Input data ff«t to b-jf. 


?33 




MOV 


9R0.A * 


934 








;Bwt* counter Inc. 


953 




CALL 


BCNINC 


936 




RET 






937 










938 










959 










960 
961 




< STOP 


BIT Tx 4. 04 


COMMAND ALL OK * END » > 


962 










963 


l mmmmmmm 








964 


; 








965 
966 


% 

STOP 04. 


MOV 


A,RO 


;Stop bit trans. 


967 
968 




MOVD 


P3,A 





*D£4 



969 t 
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FILE t AKIiSHIGI HEWLETT-PACKARD : 3048 AfsemDMr 

LOCATION OBJECT CODE LINE SOURCE LINE 



0326 


D40B 


970 
971 






CALL 


TSET1 


:1 bit time counter set £. start. 


0328 


8827 


972 






MOV 


BO,«SDMSCC 


:D«-.'ic< address clear. 


032ft 


FO 


973 






MOV 


A,0RO 




032S 


53F8 


974 






ANL 


A, tOFBH 


• 


032D 


77 


973 






PR 


A 


i 


032E 


77 


976 






RR 


A 




032F 


77 


977 






RR 


A 




0330 


AO 


978 
979 






MOV 


9R0, A 


; 


0331 


B41A 


980 
981 






CALL 


INDABY 


: Input data s*t to 04 buf. 






982 










0333 


10 


983 
994 






INC 


9R0 




0334 


FO 


985 






MOV 


A,9RQ 




0333 


B826 


986 






MOV 


RO, HSDMSQ1 


:Bvte counter buffer set . 


0537 


AO 


987 
988 






nov 


9R0, A 


• 


0338 


E48A 


989 
990 
991 






JMP 


R04ERS 








992 
993 






























994 
















993 










Rx ROUT I HE. > 






996 
997 










#C 1 7 




















998 
















999 












033A 


F8 


1 000 


NCKOT: 


MOV 


A,RQ 


: NCK trans. 


0538 


3D 


1 001 
1 002 






MOVD 


PS, A 








1 003 












053C 


D40B 


1 004 






CALL 


TSET1 


i 1 bit time counter set & s t -ai" t • 






1 005 










053E 


FE 


1 006 






MOV 


A. R6 




053F 


5248 


1 007 






JB2 


REFER 


: Error 3 5 t i mes "7* 


0341 


IE 


1008 






INC 


R6 


: Error counter i nc . 


0542 


041 B 


1009 
1 01 0 
1 01 1 






CALL 


VLF01 


Stop bit "i" set. 


0344 


2319 


1 012 






MOV 


A, #23 


:***NEXT TPEPRX3*** 


0346 


C4EF 


1013 
1 014 






JMP 


JHPR 


:PETR. 


0348 


B868 


1 013 


REFER : 


MOV 


R0,#LAV1 


:» 5 times error » > 


054A 


FD 


1016 
1017 






MOV 


A, 9R0 


: Disposal of 04 conn and or 
84 command » 


034B 


C653 


1018 






JZ 


JER84 




034D 


D41B 


1 019 






CALL 


VLF01 


: 04 command error response. 






1020 


* 






stop bit "I" Sat. 






1021 










054F 


2316 


1 022 






MOV 


A, #22 


.•«"** NEXT CSTER04 3*** 


0331 


C4EF 


1023 






JMP 


JMPR 


: RETR . 






1 024 


* 








0333 


D41B 


1 025 


JEP94 : 


CALL 


VLF01 


; 84 *. dr polling ^ error response 






1 026 










stop bit "1" set. 
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PILE t AKltSHlCl HEWLETT-PACKARD > 8048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 





1 027 


j 






0339 2313 


1 028 




MOV 


A, 421 


0337 C4EF 


1029 






JMPP 




1 03 0 


I 








1031 










1032 


f H 








1033 






LAST CHAR* 




1 034 


; 


c 




1033 










1036 


) 








1037 


) 








1 038 


; 






0339 00 


1 039 


LCIN : 


NOP 


LCIEN 


053A 2678 


1040 




JNT0 




1 041 










1 042 










1043 








o««r D4 0P 


f 044 




CALL 


TSET03 




t 043 








n*>tr RRA8 


1 046 




HOV 


R0,#LAV1 


OS6 0 FO 


1047 




nov 


A,9R0 


Ujd 1 liOOr 


1 048 




J2 


BAI84 




1 049 








n«£*i D4 03 


1 030 




CALL 


CNTBCK 




1 03 1 




XRL 


A,«4H 


03of toot 


1 Q32 




<JZ 


LCIER 




1 033 










1 054 




CALL 


VLF01 




1 033 


1 








1 036 








D36B 2312 


t 037 




nov 


A, #13 


036D C4tr 


1 050 




JMP 


JMPR 




1 039 








D3or 


I 06 0 


BAX34 : 


CALL 


CNTBCK 




f 061 




XRL 


ft.«4H 




1 062 




JZ 


DV34 




1 063 










1 064 








057^ D4 1 B 


1 063 




CALL 


VLF01 




1 066 


I 








t 067 






* 


0377 2310 


1066 




mov 


ft, #16 


057? C4EF 


1069 




jnp 


JMPP 




1070 








037B D4 0F 


1071 


LCIENr 


CALL 


TSET03 




1072 








037D B868 


1073 




MOV 


R0,tLAV! 


057F F0 


1074 




MOV 


A ,9R0 


0380 C6S8 


1073 




J2 


ENST84 


0382 04 IB 


1076 




CALL 


VLF01 




1077 


; 








1078 


2 






0384 2318 


1079 




nov 


A , #24 


0386 C4EF 


1030 




JMP 


JMPR 




1081 


; 








1082 








0388 D41B 


1083 


ENSTS4: 


CALL 


VLFOI 



:»»*NEXT CSTEP845- 
; PETP . 



#026 



:Last character indicator 
detect . 



;Half bit ti»e counter set Z, start. 



; Disposal of 8* conmand or 

;8yte counter check. 
;Data <» 3 b"te ? 
;< 04 >error. 
good ! 

;( Disposal of 04 connand * 
Stop bit "1" set. 

:***MEXT CSTGN04J*** 
; RETR . 



:Dat» 3 bvte "* 
:< 34 )error. 

good I 

;< Disposal of 34 command 1 > 
Stop bit • i ~ set. 

:*~*MEXT C3T0N84 3*-** 
: PETR » 

:Half bit time counter set i ftart* 



Disposal of 04 coftwand 
Stop bit -l" **t . 

!**»ME:CT ESTCR043*** 
iPSTR. 

Disposal of 34 conmand 
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FILE i AKIiSHlGI 
LOCATION OBJECT CODE LIME 



HEWLETT -PACKtt&D: B048 AS**mbltr 



038A 23 1 7 
038C C4EF 



038E D41B 



0990 2316 
0592 C4EF 

0394 D4IB 



0396 2313 
0398 C4EF 



039A F8 
039B 3D 



039C D4 0B 



039E B4CC 



03 AO 
03 A2 
05A3 
03A3 
03A6 
05H8 
05A9 
03AB 
05AC 



8B6A 

FO 

8856 

AO 

D4 07 

FO 

8837 

AO 

C4AF 



03AE F8 
05AF 3D 



1084 
1 085 
1 086 
I 037 
1 088 
1 039 
1 090 
1091 
1092 
I 093 
1 094 
1 093 
1 096 
1 09? 
1098 
1 099 
1 1 00 
1 1 01 
1 102 
1 103 
1 1 04 
1 103 
1 106 
I 1 07 
1 108 
1 I 09 
1110 
1111 
X 112 
1113 
1 114 
I 113 
1 116 
1 117 
1 118 
1 119 
1 120 
1121 
1122 
1 123 
1 124 
1 123 
1 126 
1 127 
1 128 
1 129 
1 130 
1131 
1132 
1 133 
1 134 
1135 
1 136 
1 137 
1 138 
1 139 
1 140 



SOUPCE LIME 



WOV 
JHP 



LClERt 
J 

; 



PY34: 

; 



CALL 



nov 
JMP 



MOV 

jmp 



A,i23 
JMPR 



VLFOI 



A,«22 
JMPR 



VLFOI 



A, §21 

JHPR 



Stop bit *1- ff€t. 

;***NEXT CSTCR84 3*** 
; RETR . 

< grater than 3 byte! > 
:< Disposal of 04 command ! * 
Stop bit "1 " set. 

t***NEXT CSTER04)*** 
; RETR . 

;< Disposal of 34 command ' > 
Stop bit "1 - set. 

;*»*NEXT C3TER34 3**- 
; PETR . 



( STOP BIT Tx 3. 34 COMMANMD ALL OK • END ' 



#D2" 



STCR34: 



MOV 
MOVD 



A,R0 
P3,A 



;Stop bit tran*. 



CALL 
CALL 

nov 
nov 

MOV 

MOV 

CALL 

MOV 

MOV 

MOV 

JMP 



TSET1 

REDSTB 

RO.tPOLlNC 

A.8R0 

R0,#RE34H 

QRO.A 

BCMIMC 

A,*R0 ' 

R0,4RE84l 

PRO, A 

DI3END 



; 1 bit time counter sat & start . 
;P«sponse data ?«t to 34 buffer. 
: Disposal address buffer set. 

! 

:B»»te counter buffer set. 



< STOP BIT Tx 6. 84 COMMAND Rx DATA CONTINUE. 



*C1£ 



STCM84 : 



MOV 
MOVD 



A,R0 
P3,A 



;Stop bit trans. 
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FILE t AKI*SHIG1 HEWLETT-PACKARD : 8048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



0580 D4 0B 
05B2 B4CC 
05B4 D407 
03B6 D422 

0388 0414 



058 A 23 OB 
05BC C4EF 



038E P8 
05BF 30 



05CO 04 OB 
05C2 B41A 

0SC4 D422 

05C6 0414 



03C8 23 OB 
05CA C4EF 



05CC 04 03 
05CE 0358 
0300 A8 
05O1 FB 
03D2 AO 



1141 ; 

1142 CALL TSET1 : 1 bit ti»e counter set & start. 

W44 1 CALL REDSTB ; Input data set to 84 command 

1145) buffer. 
n46 CftLL BCH1NC jBute counter Inc. 

11^3 ' CALL PARCLL ^Parity flag clear 

n49 f * VLF flag* clear. 

1150 ; 

M31 CALL VLFOO ; 

n32 . Start bit "0- set. 

H34 % H0V A,»H ;***NEXT CKEYDAYD*** 

M33 JrtP JMPR ;R£TR. 

1156 ; 

1137 i 

1138 ; m „ w 

1159 i ------ " 

J{|J \ < STOP BIT Tx 7. 04 COMMAND DATA Rx CONTINUE • > 

1162 i „ 

1163 J " 

1164 i 

1163 ; • * 

1166 ST CM 04 : MOV A,R0 ;Stop bit trans. 

1167 "OVD P3,A i 

1168 ; • 

1169 ; „ . . . 
n70 CALL TSET1 :1 bit time counter set % start * 

U72 ' CALL INDABY : Input data set to 04 buf. 

U73 ; byte counter inc. routine. 

1 1 74 ; 

1175 CALL PARCLL :Parity flag clear 

l t76 ; & VLF fla^s clear. 

1177 ; 

1178 CALL VLFOO 

n79 . Start bit "0" set. 

1180 ; 

,tBi MOV A, #11 - :»-*MEKT CKEYDAY3*** 

1182 J«P : RETP . 

1133 ; 

1184 ; 

1185 ; 

1 186 3 •...-««..--•«•--»•»*-•»••»-■»«'»••''••••**»•••'•'• " 

n87 . SUB ROUT I HE 

1 1 88 ; 

1169 j t RESPONSE DATA SET TO 84 BUFFER. 3 

1 190 1 

1191 1 

1192 l 



1193 REDSTB! 

1194 

1 193 

1196 

1 197 



CALL 

ADD 

HOV 

nov 

110V 



CNTBCK 
A,*RE84C 
R0,A 
A,R3 
9R0.A 



; Input data set to 84 buf. 



T ILE I RKXtSHJCI 
LOCATION OBJECT CODE LIME 
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03D3 83 



1 198 
T199 
1200 
1201 
1202 



RET 







1203 




04COM- 


04COM-04COM-04COM- 


04COM- 04COM- 04COM- 04COM- 


04COM **** 






1204 


t * 














1203 


; * 




DISPOSAL OF 


04 COMMAND. 


* 






1206 


; * 








* 






1207 




04COM- 


04COM- 04COM- 04COM- 


04COM-04COM-04COM-04COM-04COM 






1208 
















1209 
















1210 
















121 1 






< START BIT Tx. 


< 04 COnrmHD. > 








1212 










ND20 






1213 
















1214 
















1213 
1216 












03D4 


F8 


COM04: 


MOV 


A,R0 


; Start bit trans. 






Its 


1217 




novo 


P3 A 


t 








1218 
1219 


; 
; 






















03O6 


D40B 


1220 
1221 




CALL 


TSET1 


;1 bit tine counter set 


& start. 


05D9 


9827 


1222 




MOV 


RO*»SDHSCC 






03DA 


FO 


1223 




riov 


A, ARO 






03DB 


B85D 


1224 




MOV 


RO, *TXBUF 


; Ty buff er ' — — connand 


< 04 > 


03OD 


AO 


1223 




MOV 


AR0,A 






03OE 


B866 


1226 




HOV 


RO, *LAV1 


: 




03EO 


B013 


1227 




MOV 


8R0,«19 


; CLAV1 3 < — ACK3. 




0SE2 


D414 


1228 
1229 




CALL 


VLFOO 


:MI bit "0* set. 




03H4 


2302 


1230 




MOV 


A, 02 


:***NEXT <HIO0>**» 




03E6 


C4EF 


1231 
1232 
1233 


; 
j 


JMP 


JMPR 

- 


:PETR. 








1234 
1233 


; 




























1236 


; 














1237 






( 04 COMMAND 


C»ATA T*. 








1238 
1239 










#B10 




















1240 
















1241 












03E8 


F8 


1242 


con 040 


• MOV 


A,RO 


i St art bit T;;. 




03E9 


30 


1243 
1244 




MOVO 


P3,A 


t 








1245 












03EA 


04 OB 


1246 
1247 


; 


CALL 


TSET1 


:1 bit timt counter set 


t rt^rt. 


03EC 


04 03 


1248 




CALL 


CNTBCK 






05EE 


0327 


1249 




ADO 


A,iSDHSGC 






05F0 


A8 


1230 




MOV 


R0,A 






03F1 


FO 


1231 




MOV 


A,8R0 






03F2 


B83D 


1232 




MOV 


R0,«TXBUF 


; Tx buffer t Data *fct » 


03K4 


AO 


1233 




MOV 


9R0,A 






03 F3 


BS68 


1254 




MOV 


R0,*LAV1 


l 
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FILE. AK1.SHICX HEULETT-POCKARD: 8040 » t «»bl«r 

LOCATION OBJECT CODE LINE SOURCE LIHE 

MOV 9R0,t9 ;IL«V1} « «CK4 . 

03F7 BOO? »3 «0V . blt 'f «.t. 

0SF9 041B »2'& CBUU vcrvi 

' HOV A 92 ;»*«HEXT lttI00>-** 

1260 J 

1261 t 

1262 ; 

1263 <" " ' SUB ROUTINE' 

1264 j 

\IH \ C BYTE COUNT BYTE CHECK. ) 

1267 J „ 

1266 ; 

1269 ; 

03FF B826 ^270 BCHTBC t MOV R0,»SDHSG1 

0601 FO 1271 MOV «>9R0 l 

0602 83 I*?* RET 

1273 ; 

1274 * _ SUB ROUT I ME 

1273 j — " 

J 2™ \ C BYTE COUNTER CHECK. 3 

1278 ; 

1279 ; 

1280 ; 

0603 B86B *281 CNTBCK: «OV R0# tCNTBY : 

0605 FO 12M » 0V A ' 9R ° 

0606 83 »2*3 RET 

12B4 % 

1283 ; SUB ROUTINE — * 

1286 I 

1 287 * 

128Q \ t BYTE COUNTER INC* 3 

1289 \ ^ 

1290 ; 

0607 B86B 1S« BCMIMC: MOV R0,#CNT6Y ; 
Ull 10 t293 INC *R0 fc 

060A 83 

1293 ; 

1296 ; SUB ROUTINE — 

1297 i 

1 298 j 

12?9 ? CI BIT TIME COUNTER SET . 3 

1300 ; 

1301 ; 

1302 > 

060B 23EF 1303 TSET1 t MOV fl.»239 ; 

060D C411 1304 J«P TIST 

1303 ; 

1306 ; . SUB ROUTINE- 

1307 ; — 

\ C HALF BIT TIME COUNTER SET. 1 

1310 j 

«n 1 . — ' — — ~~ — 
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FILE: AKXiSHICI HEULETT-PACKARD : 9048 Assembler 



LOCATION OBJECT CODE LINE SOURCE LINE 







1312 


; 








06 OF 


23F8 


1313 
1314 


TSET05: 
$ 


MOV 


ft, #248 




061 1 


62 


1313 


TIST: 


nov 


T.A 




0612 


43 


1316 




STRT 


CNT 




0613 


83 


1317 
1318 


i 


RET 










1319 
1 320 


j 






















1321 


* 












1 322 






C VLF OUTPUT DATA "0* SET. 3 








1323 


J 












1 324 
1 323 






















0614 


8837 


1326 


VLFOO i 


MOV 


RQ,#DRttAPH 




0616 


FO 


1327 




nov 


A,0RO 




0617 


3307 


1328 




ANL 


A # #07H : 




0619 


C420 


1 329 
133 0 




. JHP 


VLFOST 








1331 
1332 


l 






ROUT IMP 
















1333 


l 












1 334 


; 




t VLF OUTPUT DATA "1" SET . 3 








1 333 














1336 
1 337 














t 








0618 


B837 


1338 


VLF01 : 


nov* 


RO, IDRMAFH 




06 ID 


FO 


1 339 




nov 


A Q}R0 




06 IE 


4308 


1 34 0 




0RL 


a lAPU 

h ■ w uon } 




0620 


A8 






nuv 


D A A . 




°621 


83 


1342 




RET 
























1344 
1 343 


* 






ROUTINE*—** 


















* 












1 347 






f Dadttv ci Ar n cab ■» 








1 346 














1349 
1 330 






















0622 


BE 00 


1 331 


PARCEL : 


nov 










1332 








0624 


B869 


1353 


PftRC.P : 


MOV 


R0, iANSPAR tParitu flag clear. 




0626 


8000 


1334 




nov 


AR0,#0H : 




0628 


83 


1 355 
1356 




RET 










1337 
1338 


* 






ROUTINE 
















1339 














1360 






C PARITY CHECK . 3 








1361 














1362 
1363 














I 








0629 


8869 


1364 


PALANi 


nov 


R0,#ANSFAP ; 




062B 


1 0 


1363 




INC 


8R0 ; 




062C 


83 


1366 
1367 
1368 


I 


RET 







FILE i AK I i SHI CI 
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0167237 



LOCATION OBJECT CODE LIME SOURCE LINE 







1369 












INfc 






1370 


; 
















1371 


i 


C 


Error response 


set to 04 buffer. ) 










1372 


t 
















1 3» 3 


















1374 


i 












062D 


B827 


1373 


ERRSES : 


nov 


RO, 4SDWSCC 


; Error indicate . 






062F 


FE 


1376 




MOV 


A DC 
H t KO 








0630 


D236 


1377 




JB6 


ERRSEA 


t 






0632 


B003 


1378 




nov 


9RQ, #03H 


;< abnormal ^rror* ! > 






0634 


C438 


1379 
1300 


1 


JMP 


ERRSEE 






* 


0636 


D001 


1381 


ERRSEAt 


nov 


9R0,»01H 


;< noma I error ! > 






0638 


B826 


1382 


ERRSEE ! 


nov 


RO.MSDnSCI 


; 






063A 


8000 


1383 




nov 


9R9,tOH 


; 






063C 


E48A 


1384 
1393 
1386 


; 


JHP 


R04ERS 


i 










1387 


* 
















1388 


i 
















1389 






C ACK CHECK 3 


< 04 COmiAND. > 




*D29 






1390 
















1391 


















1392 














063E 


00 


1393 
1 394 


ACK3t 


NOP 




; 






063F 


2640 


1393 


1 


JHTO 


ACKER 


;ACK bit Rx. 










1396 
1397 










start. 


-0641 


D40F 


1398 
1399 


t 


CALL 


TSET05 


;Half bit ti»e counter set 


s. 


:~M»3 FE 


1400 




nov 


A.R6 


;RCK -> 






0644 


D234 


1401 




JB6 


ACKSSC 








0646 


C44A 


1402 




jnp 


ACKER 2 












1403 


j 






RCK error . 




start. 


0648 


D40F 


14 04 
1403 


ACKER: 
; 


CALL 


TSET03 


;H«lf bit tie* counter set 


& 


064A 


FE 


1406 


ACKER2 : 


nov 


A,R6 








0648 


527D 


1407 




JB2 


AC END 


j5 tioes error ? 






064D 


IE 


1408 




INC 


R6 








064E 


D414 


1409 




CALL 


VLFOO ' 


;Re-chei lenge. 






1410 
141 1 


; 






Start bit "0" *et. 






0630 


2314 


1412 




nov 


A.t20 


:***NEXT <COn04>*»* 






0632 


C4EF 


1413 
1414 


; 


jnp 


JtlPR 


tRETR. 






0634 


0824 


1413 


ACKSSC: 


nov 


R0,«SDMSCK 


:f commend only 1 > 






0656 


FO 


1416 




nov 


A,9R0 








063? 


325F 


1417 




J81 


RUflOD 


*■ 






0639 


0826 


1418 




nov 


R0.VSDMSC1 








0638 


B040 


1419 




nov 


9R0.t01 OOOOOOB; 






063D 


E48A 


1420 
1421 


; 


jnp 


R04ERS 








063F 


126D 


1422 


RUMOD t 


JBO 


RDMOD 


;Co*»and ♦ RD or UR ? 






0661 


B06B 


1423 




nov 


R0,«CNTBY 








0663 


B001 


1424 




nov 


9R0,#IH 


> x 






0663 


D422 


1425 




CALL 


PARCLL 


; Parity flag clear 







FILEi AKliSHlGI 
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LOCATION OBJECT CODE LINE 



SOURCE LINE 



0667 0414 



0669 23 OA 
066B C4EF 

066D D422 

066F B868 

0671 B0O1 

0673 B86B 

0675 B000 

0677 0414 



0679 23 OB 
067B C4EF 



067D C42D 



067F 00 
0680 26B9 



0692 D40F 

0684 FE 
0635 D293 
0687 C49B 



0699 D40F 

068B FE 
068C 52A7 
063E 1E 

068F D424 
0691 C4A1 

0693 B4FF 
0695 5307 

0697 ft? 

0698 C9 

0699 0403 
069B D? 



1426 

1427 

1428 

142? 

1430 

1431 

1432 

1433 

1434 

1435 

1436 

1437 

1438 

1439 

1440 

1441 

1442 

1443 

1444 

1445 

1446 

1447 

1448 

1449 

1450 

1451 

1432 

1453 

1454 

1435 

1436 

1457 

1438 

1439 

1460 

1461 

1462 

1463 

1464 

1463 

1466 

1467 

1469 

146? 

1470 

1471 

1472 

1473 

1474 

1475 

1476 

1477 

1478 

1479 

1490 

1481 

1482 



RDrtOO: 

; 



ACEND: 



CALL 



MOV 
JMP 

CALL 

nov 

MOV 

nov 

MOV 
CALL 



MOV 
J MP 



VLFOO 



A,#1 0 
JMPR 

PARCLL 

R0,«LAV1 
9R0,*1H 
R0# •CNTBY 
9R0, • OH 
VLFOO 



A,«l 1 
JMPR 



ERRSES 



& VLF flags cl««r. 

Start bit *0" set. 

'command + message 1 > 
!***HEXT <COM04D>+ + * 

;RETR. 

; Paritw flag ci*»r 

4 VLF fl»gs clear. 



: Start bit "0" set. 
t command + response 1 > 

; «*n>HEXT £ KEYDAY J*»»* 
; PETR. 



I 



C ACK CHECK 4. 



; 
; 

ACK4: 



04 COMMAND. 



#B9 



MOP 
JNTO 



AEKCK 



JACK bit check . 



AEPCK: 
AERCK2 : 



AOKCKi 



CALL 

MOV 
JB6 
JMP 



CALL 

MOV 
JB2 
INC 

CALL 
JMP 

CALL 

AHL 

MOV 

DEC 

CALL 

XRL 



TSET05 

A,R6 

AOKCK 

AERCK2 



TSET03 

A,R6 

AEHCK 

R6 

PARCLR 
A04CON 

BCNTBC 
A,»07H 
R1 , A 
R1 

CNTBCK 
A,R1 



?Half bit time counter set %. start. 
ACK i > 



< HCK ! > 
:HaZf bit time counter set t sta*- 

;5 times error ** 

: Error counter Inc. 
Chal lenae once more . 
;Paritv flag clear. 



r< ACK «. PCk' olc 



FILE: AKI:SHIGI 
LOCATION OBJECT CODE LINE 
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069C C6ft9 
069E 10 
069F D424 



06ft I 0414 

06 A3 230ft 
06A5 C4EF 

06A7 C42D 



06A9 B826 
06 AB B04 0 
06 AO E48A 



06AF D422 

0681 B857 

0683 FO 

0684 F2BA 
0686 2316 
06B8 C4EF 

06BP FF 
068B F2CA 



0680 B867 
06BF FO 
06C0 F2C5 
06C2 10 
06C3 6477 



06C5 FF 
06C6 D2E8 
06C8 C4F2 



06CA 337F 
06CC AF 

06CO 92E4 



1483 
1494 
1469 

1486 J 

1487 J 
I486 



SOURCE LINE 

JZ 

IHC 

CALL 



EHD04W 

QRO 

PARCLR 



1489 A04CONt 

1490 ; 
1491 
1492 

1493 * 

1494 AENCK: 

1495 I 

1496 J 

1497 J 

1498 END04U i 
1499 

1500 

1301 j 

1302 J 

1303 ; 
1504 ; 

1303 ; 

1306 ; 

1307 ; 
1908 i 

1309 t 

1310 % 

1511 DISEHO: 
1312 ! 
1313 
1514 
1515 
1316 
1517 
' 1318 ; 
1319 JPIDLt 
1520 
1521 ; 

1322 > 

1323 COMTDE: 
1324 

1523 
1326 
1327 

1328 i 

1329 ; 
1530 ALEHO: 
1531 

1332 

1533 1 

1534 ; 
1335 PCHKSt 
1536 

1537 ; 
1338 
1339 ; 



CftLL VLFOO 



MOV 
JMP 



JMP 



nov 

MOV 
JMP 



A,tlO 
JHPR 

ERRSES 



,Tv operation end op not 7 

t 

;P»rlty flag clear. 

Th operation continue 
for 04 con » > 
;St»rt bit -0* set. 

:**»HEXT CC0M04D>*** 
;RETR. 

:04 command response error. 
Error indicator set. 



t Tx operation end for 04 co» 



RO,tSDMSG1 
9R0, #01 OOOO00B 
R04ERS 



' SUB ROUT I ME - 

C JMP TO HEAD ROUTINE. 5 



CALL 

MOV 
MOV 
JB7 
MOV 
JMP 

MOV 
JB7 



MOV 
MOV 
JB7 
IHC 
JMP 



MOV 
JB6 
JMP 



ANL 
MOV 



JB4 



PARCLL 

R0,*RE841 

A,AR0 

JPIDL 

A,t27 

JMPR 

A,R7 
PCHKS 



R0# iDEMAPM 
ft,*R0 
ALEND 
R5 

DM6RE 



:P»rity f 1 »Q clear 

ft VLF flag* clear. 



tPesponse fl»9* checl- ' 



< no response 
: Device end 



A,R7 

PRDR2 

NTDRP 



A.. «7FH 
R7,A 

PRDEV 



; Dev i ce cont i no* . 



C response ! > 
; Response fl»9 clear. 



PILE! AKI:SH1CI 

LOCATION OBJECT CODE LIME 

06CF B867 
0601 FO 
06D2 F2DF 
06D4 FF 
0603 8209 



0607 C4B0 

0609 FF 
06DA 434 0 
06DC AF 
0600 C4BD 

060F FF 
06E0 B2EB 
06E2 C4B0 

06E4 B2EB 

06E6 C4F2 

06E8 53BF 
06EA AF 

06EB BD3E 
06EO C4FC 
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SOURCE LI HE 



06EF C3 
06F0 2F 
06F1 93 



06F2 BD5E 
06F4 FC 
06F5 A8 
06F6 FO 
06F7 F2FC 
06F9 1C 

06FA E409 



1740 




MOV 


RCtOEMAPH 


1 741 




nov 


A,9R0 


1742 




JB7 


OUESE 


1343 




nov 


A,R7 


1344 




JB3 


PRLSFS 


1343 








1346 




JMP 


COHTDE 


1347 








1348 


PRLSFS: 


MOV 


A,R7 


1349 




ORL 


A,«04 OH 


1330 




MOV 


R7,A 


1 331 




JMP 


CONTDE 


1332 


i 






1333 


OUESEi 


MOV 


A,R7 


1334 




JB3 


PRDRP 


1335 




JMP 


CONTDE 


1336 


; 






1357 


FRDEV : 


JB3 


PRDR2 


1338 


i 






1339 




JMP 


NTDRP 


1360 








1561 


PRDR2 : 


ANL 


A,tOBFH 


1562 




MOV 


R7,A 


1363 








1364 


PRDRF: 


MOV 


RS.tDEMAPO 


1365 




JMP 


STOPS 



575 JMPR: 



1566 
1367 
1368 
1569 
1570 
1571 
1372 
1373 
1574 
1375 
1376 
1377 
137B { 

1379 t 

1380 ; 

1381 : 

1382 : 
1583 : 

1384 ; — 

1585 ; 

1586 : 
1387 NTDPP: 
1588 

1389 
1390 
1391 
1592 
1393 ; 
1394 
1393 ; 
1396 ; 



P.P.. device poll t 
R . R .drop poll . > 

:< Priority device poll 
t P . R . drop pol 1 . > 

:Hcxt drop select. 



;k Priority or R . R . device poll 
fc priority drop poll. > 
1st drop select. 



-SUB ROUT I ME 



C RETURN POUT I ME. 5 



SEL 
XCH 
RETR 



RBO 
A,R7 



-SUB ROUTINE 



t NEXT mCCESS DROP SELECT. 3 



MOV 


R3,*OEMHP0 




MOV 


A,R4 




MOV 


R0,A 




MOV 


A,8R0 




JB7 


STOPS 


; Drop end or not 


INC 


R4 


: < not *nd < > 






Next drop set. 


JMP 


SETSD 
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FILE. <KI:SHIC1 H E ULETT-PflCK»R[>: 8048 *M.»bl«r 

LOCATION OBJECT CODE LIME SOURCE LINE 



0167237 



06FC BC31 
06FE 893 1 

0700 FO 

0701 7203 

0703 E4 09 



0703 2304 
0707 C4EF 

0709 FC 
Q7 OA A8 
07QB FO 

070C 4309 
070E A8 

070F FF 

0710 3216 

0712 231C 
0714 C4EF 



1397 STDPSt 

1396 

1399 

1600 

1601 ; 

1602 

1603 ; 

1604 ; 

16 03 SELSET: 

1606 

1607 ; 

1609 SETSPi 

1609 

161 0 

1611 ; 

1612 ANSUOt 
1613 

1614 ; 

1613 

1616 

1617 ; 

1618 

1619 

1620 ; 

1621 ; 



nov 
mov 
riov 

JB3 
JMP 



MOV 
JMP 

MOV 
MOV 
MOV 

ORL 
MOV 

MOV 
JB1 

MOV 
JMP 



R4 , tDRMAPO 
R0,«DRMAP0 
A,ffR0 
SELSET 

SETSD 



A, 04 
JMPR 

A,P4 
R0,A 
A,*R0 

A,t08M 
R0,A 

A,R7 
DSCF84 

ft , »28 

JMPR 



l< Drop <nd 1 > 



;Drop »*p *«t or not ? 



< Not set • > 
;***HEXT CMTMJNT3*** 

;RETR. 



;< 3*t ! > 



*«**NEXT CDSCF843*** 
; RETR . 





1622 
1623 




M ■ » « M •* » 








1624 
1623 


J 

) 




t DROP SCAN 


FOR 94 COMMAND. J 




1626 












1627 












1628 










F8 
3D 


1629 
1630 
1631 


DSCF84 : 


MOV 
MOVD 


A,R0 
P3,A 


: DroD *c»ri. 




1632 


; 








FF 

321D 


1633 
1634 
1633 




MOV 
JB1 


A.R7 
DSCPJJ 




D4 0B 


1636 
1637 




CALL . 


TSET1 - 


:l bit tl»4 counter set . 


FF 

53FD 
AF 


1638 
1639 
1640 
1641 


DSCFJJ: 


MOV 
ANL 
MOV 


A,R7 
A.ttOFDH 

R7,A 




F9 

3387 
8837 


1642 
1643 
1644 
1643 


I 


MOV 
ANL 
MOV 


A,R0 
A,«087H 
RO, •DRMAPH 


i 


AO 


1646 




MOV 


8R0,A 




2304 
C4EF 


1647 
1648 
1649 


J 


MOV 
JMP 


A,»4 
JMPR 


;***NEXT CMTMlNTJ-r*-* 
: RETR . 



ftD28 



1630 
1631 
1632 
1633 



-SUB ROUTINE 



* 
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LOCATION OBJECT CODE LINE SOURCE LINE 

I 

j I VLF INPUT DATA 



0167237 







1634 






1633 






1636 






1637 






1638 


072B 


97 


1639 


072C 


A7 


1660 






1661 


072D 


FB 


1662 


072E 


67 


1663 


072F 


AB 


t664 


0730 


83 


1663 






1666 






1667 






1668 






1669 






1670 






1671 






1672 






1673 






1674 


0731 


97 


1675 


0732 


E42D 


1676 






1677 






1678 






1679 






1680 






1681 






1682 






1683 






1684 


0734 


D40F 


1685 


0736 


8837 


1686 


0738 


FO 


1687 


0739 


F243 


1688 






1689 






1690 


07 IB 


B4FF 


1691 


073D 


F24S 


1692 






1693 


073F 


231B 


1694 


0741 


C4EF 


1695 






1696 


0743 


C4BA 


1697 






1698 






1699 


0743 


FF 


1700 


0746 


4301 


1701 


0748 


AF 


1702 


0749 


E459 


1703 






1704 






1703 






1706 






1707 






17 08 






1709 






171 0 



1 - SET. 



CLR 
CPL 

MOV 
RRC 
MOV 
RET 



CLR 
JMP 



CALL 
MOV 
MOV 
JB7 



CALL 
JB7 



MOV 
JMP 



DNTSET : JMP 



MOV 
ORL 
MOV 
JMP 



C 

c 

A,R3 
A 

R3,A 



--SUB ROUT I ME - 



VLF INPUT DATA 



C 

VLFRST 



0 " SET, 



< UAIT for 84 COMMAND DISPOSAL. > 



TSET03 
R0.«RE84l 

A.ORO 
DNTSET 



BCNTBC 
ST04DP 

A, §27 
JMPR 

JPIDL 



A,R7 
A.ftOIH 

R7, A 
INT04S 



rHalf bit time counter set £ start, 
buffer enpty. 



;E.*:it 04 operation. 



:***N£VT CIDUINT3*** 



1 84 buffer eapt*.>. 



C CHANCING OPERATION TO 84 . J 
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LOCATION OBJECT CODE LINE 30UPCE LINE 
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0749 F8 
0?4C 3D 



074D D40B 

074F FF 
0750 1234 
0732 C4AF 
0734 53FE 
0736 AF 
0757 E434 



0739 
073B 
073C 
073E 
073F 
0761 
0762 
0764 
0763 



B82S 
F0 

3307 
A9 

B837 
FO 

3307 

D9 

C67B 



0767 F9 

0768 4308 
0766 A8 

076B FF 
076C 3272 

076E 23 ID 
0770 C4EF 

0772 33FD 
0774 AF 

0773 E477 



171 1 : 

1712 ; 

1713 ; 

1714 NDPS04 i 
1713 

1716 ; 

1717 ; 
1716 

1719 ; 

1720 MADAD2I 
1721 

1722 

1723 ARIWT: 
1724 
1723 
1726 ; 



MOV 
MOVD 



«,R0 : 
P3.M i 



CALL 

MOV 
J80 
JMP 
ANL 
MOV 
JMP 



TSET1 

A,R7 
APIUT 
01 SEND 
A, tOFEH 
P7..A 
IDLINT 



;1 bit t»«*r cour«t*r *«t 6 *t*rt . 



; - 



-SUB ROUTINE 



0777 F8 

0778 3D 



1728 ; 

1729 ) 

1730 ; 

1731 : 

1732 ; 

1733 INT 043 i 
1734 

1735 

1736 

1737 

1738 

1739 

174 0 

1741 

1742 : 

1743 

1744 

1743 

1746 : 

1747 

1748 

1749 ; 

1730 

1731 

1732 : 

1733 DSF0*e: 
1734 

1733 

1736 : 

1737 ; 

1738 t 

1739 ; 

1760 ; 

1761 : 

1762 ; 

1763 % 

1764 ; 
1763 ; 

1766 DSF04C: 
1767 



[ 04 DROP SELECT, ) 



MOV 
MOV 
AHL 
MOV 
MOV 
MOV 
ANL 
XRL 
JZ 

MOV 
ORL 
MOV 

MOV 
JB1 

MOV 
JMP 

ANL 
MOV 
JMP 



P0,tSDMSGH 
A.9R0 
A.»07K 
R1 ,A 

RO.*DRM«PH 

*,9R0 

A.t07H 

A,R1 

NOCHGE 

<4,R1 
A,»08H 
RO, A 

A , R7 
DSF04B 

A.«29 
JMPR 

A.VOFDH 

R7,A 

DSF04C 



:***HEKT CDSF94CJ* 
: RETP . 



£ DROP SCAN FOR 04 COMMAND * 3 



»E2? 



MOV 
MOVD 



A.RO 
P3 >A 



FILE : AKIrSHIGI 
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HEWLETT-PACKARD: 8043 A*ffcmbl«r 



01 67237 



LOCATION OBJECT CODE LINE 



SOURCE LINE 







1 768 














1769 


I 








0779 


D4 08 


1 77 0 
1 771 




CALL 


TSET1 


; 


077B 


F9 


1772 


NOCHCE: 


MOV 


A,R1 




077C 


B837 


1773 




MOV 


RO,tDRMAPH 




077E 


20 


1 774 




XCH 


A, 9R0 




077F 


886C 


1773 




MOV 


R0,»SAVDPP 




0781 


AO 


1 776 
1 777 
1 778 


; 
; 


MOV 


8R0 . A 




0782 


0422 


1779 
1 780 




CALL 


PARCLL 




0784 


D4I 4 


1781 
1 782 


1 


CALL 


VLFOO 


: 


0786 


231 4 


1 783 




MOV 


A, «20 




0788 


C4EF 


1 784 
1783 
1 786 


; 


JMP 


JMPR 








1 787 
1788 


























1789 


* 




C 04 COMMAND 






1790 


* 












1791 
1792 






















078A 


B86C 


1793 


P04ERS: 


MOV 


R0,tSAVDPP 




078C 


FO 


1 794 


* 


MOV 


A,eRO 




0780 


B937 


1 793 




MOV 


R1 , #DRMAPH 


; 


078F 


21 


1796 




XCH 


A,9R1 




0790 


A8 


1797 
1798 




MOV 


RCA 




0791 


FF 


1799 




MOV 


A,R7 




0792 


32A7 


1800 
1801 




JB2 


T3UCIN 




0794 


F1 


1802 




MOV 


A,8R1 




0797 


D8 


1803 




XRL 


A,R0 




0796 


C6AE 


1804 
1803 


» 


JZ 


MADADE 




0798 


8867 


1806 




MOV 


R0,»DEMAPH 






FO 


1807 




MOV 


A,9R0 




079B 


F2AC 


1808 
1809 


i 


J87 


T8UCI2 ' 




079D 


Fl 


181 0 




MOV 


A,9R1 




079€ 


5307 


181 1 




ANL 


a.*07H 




0?»0 


4308 


1812 




ORL 


A, • 08H 




07A2 


A8 


1813 




MOV 


R0,A 




07A3 


231E 


1814 




MOV 


A, §30 




07A3 


C4EF 


1813 
1816 


1 


JMP 


JMRR 




07A7 


53FB 


1817 


TSUGINt 


ANL 


A,«0FBH 




07A3 


AF 


1818 
1819 


; 


MOV 


R7,A 




07AA 


C4F2 


1820 




JMP 


NTDRP 


i 


07AC 


C4AF 


1821 
1822 


TSUCI2 : 

; 


JMP 


DtSEND 


; 


07AE 


E44F 


1823 
1324 


HADADE : 


JMP 


MADAD2 





;1 bit tiffn counter set. 



Parity flag cUar 

%. VLF tlhyz cl*sr. 
Star* "0" bit s*t . 

***IIEXT C COM 04 3**^ 
RETP. 



-SUB ROUTINE- 



riLEi «KI:SH1GI 
LOCATION OBJECT 
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1823 


! 












1828 














1 827 
1828 


J 

; 




C CHANG INC 


THE DEVICE MAP . J 






1829 














1830 














1831 
1832 


; 

Hlllltl 


1 Hill 111 IIMIMI III 


M M M 1 1 1 1 1 1 t 1 1 M 1 1 M M M 1 11 1 1 M II I M 






1833 
1834 


;l 


HEAD ADDRESS TABLE OF THE DEVICE MAP 1 






1833 
1836 
1837 
1838 


; | 

R0HT I i 

i 1 








0780 


38 


DB 


0VM10 


;Drop »0 < d*«lc* »ap 1 >• 


07B1 


3D 


1839 




DB 


0VM11 


;Orop •! * ** 






1840 


M 






:Dr©p »2 " >• 


0762 


42 


1841 


ftp. 


DVH12 






1842 


t\ 








07B3 


47 


1843 


OB 


DVM13 


;Drcp »3 <. - 




1844 


; 1 






:Drop #4 < " ?. 


07B4 


4C 


1845 




08 


DVM14 






1846 


; 1 






:Drop »3 < " >• 


07B3 


91 


1847 




DB 


DVM13 






1848 
1849 


j i 

; 1 1 1 II 1 


IMIM 


MMIMIMMMMMIMM M 1 1 1 IMMIM UMMMMMM! 


07B6 
07B8 


B837 


1830 
1831 


; 

PEVCHt 


MOV 


R0,»DRMAPH 


: Device table K«*d address set . 
: * for current drop *. > 


FO 


1832 




nuv 


A,QR0 


07B9 


5307 


1833 




ANL 


A,#07H 




(17RA 


0380 


1834 




ADD 


A . ftROHTI 




0780 


A3 


1355 
1836 


♦ 


MOVP 


A, 8A 




07BE 




1 837 




MOV 


R1,A 




07BF 
07C0 

Or V2 


r 1 

72F8 

CO 

r y 


1858 
v 1 85? 
1 860 




MOV 
JB3 
MOV 


A,8R1 
PUEND 
A,R1 


: 

:D«v ice pot ling map set or not 
t Priority or round robin * 


07C3 




1 861 




ADD 


A,»4H 




Or L3 


A8 


1862 




MOV 


RO.A 




U » uo 


F 0 


1 863 




MOV 


A.9R0 




07C9 


72CE 


1864 




J63 


PRSET 


; Polling fl»g «t.« round robin.*' 


FF 


1863 




MOV 


A,R7 


07CA 


33EF 


1866 




AHL 


A > *0EFH 




07CC 


E401 


1867 




JMP 


RPSETE 




07CE 


FF 


1868 
1869 


PPSET: 


MOV 


A.R7 


:Polling *"l^g pr iop l ty poll. • 


07CF 


4310 


1870 




ORL 


A.tlOH 




0701 


AF 


1871 


RPSETE: 


MOV 


R7,A 








1872 


; 






:R0 ■ device »ap 2 pointer. 


07O2 
07D4 


B85E 


1873 


MOV 


R0,tDEMAP0 


BA00 


1874 
1873 


i 


MOV 


R2,iOH 


rP2 » F.F fUg. 


07D6 


FA 


1876 


DEVPS : 


MOV 


A,R2 


; 


07D7 


96DE 


1877 




JHZ 


SURftC 




0709 


BftFF 


1878 




MOV 


R2» tOFFH 


t 


07DB 


F1 


1879 




nov 


A>9R1 


;< bit. 0-3 > 


07DC 


E4E3 


1880 
1881 




JMP * 


CONCT 


t 



FILEi AKIrSHIGJ 
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0167237 



LOCATION 


OBJECT 


CODE LINE 


SOURCE LINE 




070E 


BAOO 


1 882 


SWPAC: 


nov 


R2,«0H 


07E0 


F 1 


1 833 




MOV 


A, OR I 


07E1 


47 


1 884 




SUAP 


A 


07E2 


1 9 


1 883 




INC 


R1 






1 886 








07E3 


330F 


1 887 


CONCT : 


ANL 


A,#0FH 


07E3 


AO 


1388 




NOV 


9R0 , A 


07E6 


D30F 


1839 




KRL 


A,*OFH 


07E8 


C6F2 


t3?0 




JZ 


DEVCE 


07EA 


F8 


1891 




MOV 


A,RO 


07EB 


D363 


t892 




KRL 


A, #DEMAP7 


07ED 


C6F3 


1893 




J2 


DEVCE 2 


07EF 


1 8 


1894 




INC 


RO 


07F0 


E4t>6 


1393 




jup 


DEVPS 






1B96 








07F2 


C8 


1897 


DEVCE : 


DEC 


RO 


07F3 


FO 


1398 


DEVCE2 : 


MOV 


A,0RO 


07F4 


4380 


1899 




ORL i 


A,«80H ' 


07F6 


AO 


1900 




MOV / 


9R0.A 


07F7 


83 


1901 




RET / 








19 02 








07FB 


B83E 


1903 


PUEND i 


MOV 


RO, UDEMAPO 


07FA 


BOFF 


1904 




MOV 


8R0,«0FFH 


07FC 


83 


1903 




RET 








1906 












1907 









bit 4-? v 

»ap 2 v m*p i . 

Device end ** 
Device nap *nd 



1903 



: Device nap 1 not set. 



Errorsw 
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0167237 



wci.«: • hc* »« p r • ? ft f t * **r • • • 

crtncrg hue 



2 ; 

3 

4 ; 

5 SEISfcKU. 
■6 SE1 S^U. 

; ***** 
**** 



Utt EOU 01H 

"liN: EOU 12H 

'VY: EOU 58H 

'W: EQU 2 



version Ho. 



»*#-** + 



to 
f 1 

12 
13 
14 
13 

16 ;•**** 

17 ****** 

18 ;»**** 

19 ;»»*** 

20 i ***** 

21 ;****• 

22 ;•**** 

23 

24 ****** 
23 



t % << T0SHIN0_0S />> 

<<< TOSHIBA HO 05 » 

<<< TOSHI i INO OS >>> 

^<< TOSHI NO OS >>> 



<<< D»t» Fci»m»t 

Adr* H ECU Addrei* H > 

Adrs L < ECU Addr«*f t v 

D*t» L*ngth M 
D*ta 1 



< D»t* c to Drop P Command / Data ) 



D»t» N 



Bv H.TaNAKA 4 T.INOUE — 



26 
27 

28 I 

29 ; 

30 ; 

31 i 

32 ; 

33 ; 

34 : 
33 i 

36 ) 

37 t 

38 : 

39 ; 

40 ; 

41 ; 
42 
43 
44 
43 
46 
47 
48 
49 
SO 
31 
32 
S3 
34 
33 
56 
37 



***** 



Function 

<l) CCC * ECU CoBHhounic»t ion 

Echo B»ck 

Forced Tuning / Off K«v 
S«nd Function < ALQHM > T«*t 

t2> **» Back up 

C3> — Verification 



***** 



;SS1tS 
;SS*St 



« : Bug List 



itlltlssstst**t*st*s*stxttsstt*t*t**ss**ttss****s*tss*t*ss*st**st**$ 



BIAS ! 



EOU 0000H 



PROGRfinVERSIOHr EQU BIAS 
PK_CRC_ERPOR ( EQU BIAS* 4 
*X_CPC_OK VO: EOU BIASES 



; OS 4 
t OS 4 
T OS 4 



APPENDIX C 



239 



01 67237 



HEWLETT-PACKARD: 8086 A««»bl«'* 



SO'JPCE LINE 

58 IBF_OVE&_FLOVt 

59 SCAN.MOC'E.FLAG: 

60 VIEWJCHAMNEL: 

61 PC.CODE: 

62 EVENT_CHANNEL 

63 ; 

64 VLF ERR0R_HAP t 
63 PC_FC_LISTi 

66 BA$IC_AUTHO! 

67 

68 

69 

70 

71 ; 

72 A200H! 

73 CH_N0_FRE0 

74 T I MELTABLE i 
73 JUMP_ADDRESS ! 

76 NEXTj;0_ADRS: 

77 ; 

78 TO DROP! 

79 TOJCCC: 

80 ; 

81 DS2: 

82 INDEX J?X_1: 

83 INDEX_TX_ 1 : 

84 CTRL_T: 

83 CTRL 1 COUNT: 

86 INDEX_RX_2i 

87 JNDEX_TX_2: 

88 CTRL_2t 

89 CTRL_2_C0UNT : 

90 RACE.SU : 

91 ECK0_BmCK_FLAG; 

92 REVERS_CHANEL : 

93 TX_BUSY_FLAC: 

94 BASE FOTnT: 

95 XNIT_POINTi 

96 BINARY^ LED i 

97 ECHO_BACK_ADPS 
98 

99 CONV_NO: 

100 DROP.NO: 

101 IC.BYTEt 

102 OEVICE_MOt 

103 ID^BYTEt 

104 CONV_NO_BITi 
103 DROP_NO_BITt 
106 PEVICE_N0_81T: 
1 07 

108 nUL.ADR 

109 EXTPN_STAT 
1 1 0 TEMP_R_CH 
111 

112 t 

113 OBF_JJF_N t 

1 1 4 OBf3bF_CMD t 



EOU BIAS+12 
ECU BIAS+14 
EQU BlAS+16 
EQU BIAS+32 
EQU BIAS+4S 
EOU 81AS+36 
EOU B1AS+12S 
EQU B1AS+236 
EQU B1A3+256+1 
i BIAS+3t2 



EQU 200H 
EQU A200H 
EQU A200H+100H 
EQU A200H*130H 
EQU B200H+200H 

480H 

EQU 030 OH 
EQU 060 OH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



07 0 OH 

D$2*2*T 

DS2+2*2 

DS2+2*3 

DS£+2*«s 

DS2*2*5 

DS2+2*6 

DS2*2*7 

DS2*2*8 

DS2*2*9 

DS2*2*10 

DS2-*2*l i 

DS£+2*1 2 

D$2+2~13 

DS2+2-14 

DS2+2-15 

DS2*2*16 



EQU DS2*2*1S 
EQU DS2*2-19 
EQU DS2+2-20 
EQU DS2+2-21 
EQU 

EQU DS2*2*23 
EQU DS2+2-24 
EQU DS2+2-25 

EQU DS2+2*29 
EQU DS2*2*30 
EQU DS2*2*31 

74 OH 

EQU DS2+2*32 
EQU OBF BF_N+1 



DS 2 
DS 1 
DS 3*2 

D3 8 

DS 128 
DS 128 
DS 128 



DS 256 
8*8*2 
8*8*2 
64*2 



; DS 2 
; DS 2 
; DS 2 



0000 0000 



FREQUENCY TABLE ST ART FPOM HEPI 



STORE »3 
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HE"LETT-P*CKAPO: 9086 ft5**mbl*r 



SOURCE LINE 



113 08F_BF_ID: 

116 08F_BF_BYTEi 

117 CONv^SELECT: 
118 
1V9 t 

120 DS1 t 

121 HOW.EVEHTi 

122 BEFOP_EVENTi 

123 EVEMT_ENHBLE: 
124 

123 CSB_LEDi 

124 HSBJ-ED: 
127 HSBJ-ED: 
120 PPVJ-EDt 

129 . . 

130 KEV.DATAr 

131 ONE_SEC_T!HERi 

1 32 TUHER_D 1 t 

133 TUNER_D2: 

134 TUNER_C8L : 
133 UP.FLAGt 

136 DOWN FLAGt 

137 PC FCjEXISTi 
# 138 POUER.FEED: 

139 t 
140 
141 

142 DS16: 

143 DROP_CHD_BF t 

144 SPUjTtlD.BFt 

145 FROM_OBF_BF: 
146 

147 SEND_ENABLEi 

148 SEND ADDRESS: 

149 SEMD_INDEXi 

130 SEND_C«D_RESP : 

131 SEND_DATA__BUFF i 
132 

133 EVENT_HO_FREQ : 
154 
133 
156 
137 i 

158 ; 

139 ; 

160 KEYJ>ATA_STACK: 

161 ECU_ADDRESS> 

162 TX_LENGTH: 

163 TX_COMMPND: 
• 164 TX.BUFFEPi 

163 
166 

167 > 

168 TIMER.COUNTER: 

169 I MDEX_H t STORY t 

170 HISTORY_BUFFERt 
171 



EQU 08F_BF_N+2 
EQU OBF_BF_H*3 
6QU OBF BF_M+16 : DS 8 



EQU 078OK 
EQU DS1 
EQU DS1+1 
EQU DS1+2 

EQU DS1+4 
EQU DS1+5 
EQU DS1*6 
EQU DS1*7 

EQU DS1+9 
EQU DS1+10 
EQU DS1*H 
EQU DS1+12 
EQU DS1+13 
EQU DS1+14 
EQU DSt+13 
EQU DS1+16 
EQU DS1+17 



EQU 80 OH 
EQU OS 16 
EQU DS16*16*1 
EQU DS 16* 16*2 



EQU DS 16* 16*3 
EQU S£HD_ENABLE+ 1 
EQU SEMD_ADDRE5S*2 
EQU SEND_ADDPESS+3 
EQU SEND_ODDP£SS+4 

EQU 900H 



EQU 100*H 

EQU KEY_D»Tft_$TACIt>l6*64 
EQU ECU~ADDRESS*2 
EQU ECU ADOPESS+3 
EQU ECuIffODRESS+4 



EQU 2000H-4 
EQU 2000H-2 
EQU 2000H 



DS 16 
DS 16 
DS 16 

DS l 
DS 2 
DS 1 
DS 1 
DS 123 

DS 236 



: DS 16*6-4=1024 
; DS 2 
i DS 1 
•: DS 1 
: DS 256 
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HEULETT-PACKAPD: 8036 Asr«»bl«r 
SOURCE LINE 



172 
173 

174 : 

175 PttGE_MEM: 
17$ 

177 STOCK.EMD: 

178 STACK TOPi 

179 ; 

180 ; ************ 

181 ; 

182 ES_BACK_UP: 

183 ES_BAcOjP_1 : 

184 ES_BAcOjP~2: 

185 : ~~ 
196 ES_EVENT_TtM£P 
187 

188 ; 

189 : ************ 

190 ; 

191 riUL^MO 

132 T!ttER_QUT_CODE i 

1 93 PLUS_iceY_CGDE : 

194 EVEHT_KEY CODE: 

195 AUTHO KEV~CODE: 

196 ONOFFJ EY_C0DE ; 

197 HlHUS~KEY_CODE: 

198 SCAN KEY_CODE: 

199 CLEhFJVEY CODE: 

200 SEND_KE .'_CODE : 

201 POWER_OM_CODE : 

202 P0MElC0FF_C0DE : 

203 RECENT_OH CODE: 

204 RELEASE_CODE : 

205 KEY PUSH CODE: 

206 ; 

207 ASCII E»: 

208 ftSCII~BU: 

209 ASCII St: 

210 ASCII^r: : 

211 ASCII PC : 

212 ASCIlIC: 

213 ASCII_?E* 

214 ASCII_PC: 

215 ASCU_DE: 

216 ASCII_NUr 

217 ASCM^MO: 

218 ASCII_CO: 

219 ASCII PR: 

220 ; 

221 PUSH ALU: 

222 P0P_ALL: 

223 i 

224 SEMD^MAv;. 

225 i 



EOU 3000H 

EOU 39FFH 
EQU 4000H 

6ACK_UP PAtl Ar 

EQU 0 
EQU 20 OH 
EQU 4 0 OH 

: EQU 6 0 OH 



I OH 



Iffittdi i 

EQU 
EQU 0 
EQU 
EQU 1 1 M 
EQU 12H 
EQU 13H 
EQU 14H 
EOU 15H 
EQU 16H 
EQU 17H 
EQU 18H 
EQU 19H 
EQU IfcH 
EQU 1BH 
EQU 1 CH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



4572H 

4155H 

5343H 

4643H 

5043H 

434CH 

5345H 

4164H 

6445H 

0D49CH 

0D4DCH 

43DCH 

5072H 



EQU 6 OH 
EQU 61 H 

EQU 64*2 



: DS 512 
: DS 512 
; PS 512 

» t>S 126*S 
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HEWLETT-PACKARD i 8086 A*»t»bler 
SOURCE LINE 



0000 FA 

0001 B8A2FF 

0004 92 

0005 88F800 

0008 EF 

0009 B8A4FF 
OOOC 92' 
000D B83F0O 

001 0 EF 

0011 B9H8FF 
0014 92 

001 ? B83C88 
00*8 EF 

00'9 BAA6FF 
OOlC B8FC21 
00-F EF 

0020 B80020 
0023 8ED8 



0023 BBOOOO 
0028 B80000 
0 02B 8907 
002D 83C302 
0030 8IFB0040 
0034 72F5 



0036 BBOOOO 



229 
230 
231 
232 
233 
234 
233 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
24? 
250 
,231 
232 
233 
234 
233 
256 
237 
238 
259 
26 0 
261 
262 
263 
264 
263 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
264 
285 



; 

DROP_C"D_PORT : 
DROP_DATA_PORT i 
ECU_J5 — ADDRESS : 
ECU t.ADDRESS: 
INT~OFST 

imtTofst 

INT30FST 
TIMER1_0FST 
ACHD 
ACHC 
BCHD 
BCHC 



EQU 082H 

EQU 08 OH 

EQU 0102H 

EQU 0100H 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 



0«0H*<3*4 > 

^2 

60 

72 

00 

04 

02 

06 



-CS . SET 

INITIAL SET UP I APX1 86 



RUN: 



RAM_CLEAR : 
RAM_CLEaR_LP t 



ORG 




0OO0H 


CLX 






1LCS 


SET UP 


16KB 


MOV 




AX, 0FFA2H 


XCHG 




DX,AX 


MOV 




AX,00F6H 


OUT 




DX . AX 


;PCS 


SET UP 


FROM 0O0OH AT 


MOV 




AX, 0FFA4H 


XCHG 




DX.AX 


MOV 




AX,003FH 


OUT 




DX.AX 


MOV 




AX, 0FFA8H 


XCHG 




DX,AX 


MOV 




AX.8S3CH 


OUT 




DX.AX 


jMCS 


SET UP 


04 00 OH 


MOV 




DX,0FFA6H 


MOV 




AX,21FCH 


OUT 




DX, AX 


MOV 




AX.2000H 


110V 




DS,AX 


MOV 


BX,BIAS 




nov 


AX,0 




MOV 


£BX3,AX 




ADD 


BX,2 





:3-UAlTE3 INSERTED 



CWPBX,4000H 

JC RAM_CLEAR_LF 



-JUMP TABLE WRITE- 
MOV 



AX, 0 
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SOURCE LINE 



0167237 



0039 


8ED8 


286 






287 ; 


VU^D 


BB34 00 


288 


003E 




289 


0042 


C* 4i 02 OOF E 


29 0 






291 ; ' 


0047 


BB3C00 


292 


004 A 


C7070003 


293 


004E 


C7470200FE 


294 






293 ; " 


0053 


BBB400 


296 


0036 


C7070004 


297 


00? A 


C7470200FE 


298 


003F* 


C747040003 


299 


0064 


C747 0600FE 


300 


0069 


C 747 08 0006 


301 


006E 


C7470AO0FE 


-302 








0073 


BB4800 


304 


0076 


C7070007 . 


303 


007A 


C7470200FE 


306 






307 






308 t 






309 i 


007F 


880020 


310 


0082 


8ED8 


311 


0084 


8ED0 


312 








0086 


8A32FF 


314 


0089 


BB0F0O 


313 


008C 


EF 


316 


008D 


BA34FF 


317 


0090 


B80F00 


318 


0093 


EF 


319 


0094 


BA36FF 


320 


00?r 


B803C0 


321 


009A 


EF 


322 














0098 


B8Q000 


323 


009E 


B AC OFF 


326 


00A1 


EF 


327 


00A2 


BOOO 


328 


00A4 


BAC2FF 


329 


0 0A7 


EF 


330 














00rt8 


980000 


333 


OOAB 


BAD4FF 


334 


OOAE 


EF 


333 


OOAF 


BOOO 


336 


00B1 


BAD6FF 


337 


0OB4 


EE 


338 








00B3 


BCF03F 


34 0 



MOV 
— INT1 AODR. 

nov 

MOV 

rtov 

— IMT3 ADDR. 

MOV 

MOV 

MOV 
— INTO AODR. 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

— TIMER 1 INTR 
MOV 
MOV 
MOV 

-SET UP TIMER- 



DS, AX 



BX, JMTIOFST 
WORD PTR CBX3,200H 
WORD PTR CBX+23, 0FEO0H 

BX, INT30FST 
WOPD PTR CBXJ,300H 
WORD PTR CBX+2 J, OFEOOH 

,'CRSCADED WITH INT2/INTA0X 

BX,INT_OFST 
WORD PTR CBX3..4 00H 
WORD PTR CBX+23 , 0FE00H 
WORD PTR C8X+43.S00H 
WORD PTR CBX+6J, OFEOOH 
WORD PTR CBX*83 .600H 
WORD PTR CBX+10 J, OFEOOH 

••DDR . : 

6X, TIMER1 OFST 
WORD PTR 7bX3,700H 
WORD PTR CBX+23 , OFEOOH 



MOV 
MOV 
MOV 



AX,2000H 

DS,AX 

SS,AX 



30KHr SQUARE WAVE 

MOV DX.0FF52H 
MOV AX .13 

OUT DX.AX 
rtOV DX.0FF34H 
MOV «x,1«5 

out D ::,ax 

MOV DX,0FF56H 

MOV AX, OC003H 

OUT DX.AX 

— tHITXAL SET UP OF DMA CH.0:RX TRAMS 

-SOURCE POINTER 

MOV AX.ACHD 

«OV DX.OFFCOH 

OUT DX.AX 

MOV ftL,0 

NOV OX, 0FFC2H 

OUT DX.AX 

INITIAL SET UF OF DMA CH.1;TX TPKNS — 

—DESTINATION POINTER 



MOV 
MOV 
OUT 
MOV 
MOV 
OUT 

-STACK SET UP- 
MOV 



AX, ACHD 
DX, 0FFD4H 
DX,AX 
AL,0 

DK» 0FFD6H 
DX,AL 



0OB8 B018 



341 
342 



SP.3FF0H 



INITIAL SET UP OF 8274- 

MOV AL,00011000B 



;CH. RESET 
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HEWLETT-PACKARD: 9086 Af*«*t>l«i* 
SOURCE LIKE 



OOBA E604 

008C BB0231 
OOBF BA0400 
00C2 E97E01 

00C3 BB0228 
00C3 BA0600 
OOCB E87301 

OOCE BB0420 
0001 BA0400 
00P4 E86C01 

0007 B80420 
OODR BA06Q0 

0000 E86301 

OOEO B8077E 
00£3 BA0400 
OOEG E83A01 

0OE9 BB010C 
OOEC BA0600 
OOEF E83101 

00F2 BOtO 
OOF 4 E604 

00F6 BBOIXC 
00F9 BA04 00 
OOFC E844 0I 

OOFF BB05E2 

0102 BA0400 

0103 E83B01 

0108 B803E2 

01 OB 8A0400 
01 OE £83201 



OMt B82800 
Oil* BA38FF 

01 17 EF 

0118 B81A00 
01 IB BA3AFF 
011E EF 

01 IF BB1900 

0122 BA3EFF 

0123 EF 

0126 B80B00 
0129 BR32FF 



— PTR 2ft — 



-PTE 2B-- 



-PTR 4*~ 



— PTR 4B — 



—PTR 7A — 



343 
344 t 
343 
346 
347 
34B V 
349 
330 
331 
352 l 
333 
334 
333 
336 I 
337 
339 
339 

360 ;-■ 
361 
362 
363 

364 ;~PTR IB — 
363 
'366 
367 

36fi ;.».... — * 
369 
370 

371 j— PTR lo- 
372 
373 
374 

373 ; — PTR 3A — 
376 
377 
378 

379 RTS OFF- 
380 
3B1 
382 

383 * 

38< t 

383 i —I WTO 

386 
387 
388 

389 ;-- IMT1 

390 
391 
392 

393 j — INT3 

394 
393 
396 

397 TIMER1 IMTR.- 
398 
3.99 



OUT 


ACWC . AL 


nov 


BX. 001 1 0001 0000001 08 


tiov 


d:: . achc 


CAUL 


setcoh 


MOV 


EX . 00! 01 dOOOOOOOO t OB 


HOV 


o.*< . bchc 


CALL 


SETC0M 


nov 


BX, 001 00000000001 008 


nov 


DM.ACHC 


CALL 


SETCOn 


nov 


BX . 001 00000000001 008 


nov 


OX, BCHC 


CALL 


SETCOM 


nov 


BX, 01 H 111 0000001 1 1B 


nov 


CM. ACHC 


CALL 


SETCOn 


nov 


BX, 00001 1 0000000001B 


nov 


OX, BCHC 


call 


SETCOM 


nov 


rLjOOOIOOOOB 


OUT 


ACHC * AL 


nov 


BX.001 01100000000018 


MOV 


OX. ACHC 


CALL 


SETCOM 


nov 


BX. 11 10001 0000001 01B 


nov 


DX.ACHC 


CALL 


SETCOM 


nov 


BX,11 1 0001 0000001 OlB 


nov 


DX.ACHC 


CALL 


setcom 



INITIAL SET UP OF J »T0, 1HT1 . INT3 • UWIASr- 



nov 




: LEVEL -0. EDGE TRICCE* MriSK . C*SC*£ 


nov 


DX. 0FF38H 




OUT 


o::.ax 




nov 


AX. 1 AH 


t LEVEL* » • LEVEL TRICCEP .HAS* 


nov 


DX, OFF 3 AH 




OUT 


DX.AX 




nov 


AX . 1 ?H 


; LEVEL- 2, LEVEL TPJGGEP-«PSK 


nov 


OX. 0FF3EH 




OUT 


d>:.a:: 




nov 


BX, 10116 


:LEVEL»3.n«Sr 


nov 


OX. 0FF32H 
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HEULETT-PACKARD: 3086 Asnnbltr 



SOURCE LINE 



0167237 



012C 


EF 


400 








401 








4 02 








403 








404 








403 








406 








407 








408 








409 








410 








41 1 








412 








413 








414 








415 








416 








417 


; 






418 








419 


; 






420 








421 


f 






422 








423 


; 


012D 


B80000 


424 


MAIM. 






423 


i 


0130 


BB0005 


42$ 




0133 


891 E 0207 


427 




0137 


89 IE 04 07 


428 




013B 


A23E07 


429 




013E A21807 


430 




0141 


A22407 


431 




0144 


A2910? 


432 








433 


i 


0147 


A35007 


434 




014A 


A35207 


433 




014D 


A33407 


436 




01S0 


A35607 


437 








438 


; 


0153 


680 00* 


439 




0136 


891E0C07 


440 




013A 


891EQA07 


441 








442 


: 


01 3E 


A206 07 


443 




0161 


A20807 


444 




0164 


A20E07 


445 




0167 


A24007 


446 




01 6A 


A31407 


447 




01 6D 


A31607 


448 








449 


t 


0170 


880030 


430 




0173 


A31207 


431 








432 


I 


0176 


BB4107 


433 




0179 


891E1007 


434 








433 


t 


01 7D 


BOQA 


436 





OUT 



DX,AX 



Initial ire 



MOV AX,0 

MOV BX,TO_DROP 

MOV CINDEX_RX_U,BX 

MOV tINC*EX_TX_O.BX 

MOV B VTE PTR TTEMP_R_CH 3 , AL 

MOV C TX_BUSY_FLAC jTaL 

MOV CCONV N03,AL 

MOV CPOWER_FEED3,AL 

MOV CCONV_SELECT3,AX 

MOV CCOHV*3£LECT+23,AX 

MOV CCONV SELECT+4 3.AX 

MOV CCONV_3ELEGT+6 3 .AX 

MOV BX,TO_CCC 

MOV CINDEX_TX 2J.6X 

MOV CINDEXJ?X_23,6X 

MOV CCTRL_13.AL 

MOV tCTRLll_COUHT3,AL 

MOV CCTRL_23.AL 

MOV COBF_BF_NJ,*L 

MOV £ECH0_BACK_FLpC3 ,AX 

MOV CREVERS_CHANEL3,AX 

MOV AX. PACE MEM 
MOV CPACE_SU3,AX 

MOV BX,OBF_BF_CMD 
MOV CCTRL_2_COUHT3,BX 

MOV AL,10 
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HE"LETT-PACKAPD: 8086 Ar*e»bl«r 



0I7F A28A07 

0,182 B80020 
0185 A3FfclF 
0188 EB8203 

018B E8D605 
018E E8F303 
0191 E84B06 
0194 B03F 
0196 A20E0D 



0199 £856 06 
019C E 803 06 
019F E8FC05 
01 A2 E 887 03 



01A5 
0IA8 
01AD 
01 AF 
0182 
01B7 
01B9 
01BB 
OIBE 
01C1 
0IC3 
01C9 
01 CA 
01CB 



BB0004 

26813FA3A5 

74 OA 

BB0002 

26813FA3A5 

7342 

8BF3 

B8FC01 

B90000 

26326F04 

26024F04 

43/ 

48 

73F4 



01CD 263A6C02 
01 PI 7328 
01D3 263A4C03 
0107 7321 

0109 8BDE 
01DB 8IF30002 
01DF 81F3O004 
0tE3 891EFC1F 



01E7 
01EA 
DIED 
01F0 
01F2 
0IF3 
01F4 
01F3 
OIF? 



B80002 

B80000 

268A0C 

880F 

43 

46 

48 

73F6 
E90I 00 



01FA 90 



SOURCE LINE 

437 

438 ; 

439 

460 

461 

462 ; 

463 

464 

463 

466 

467 

468 

469 

470 

471 

472 

473 

474 ; 

473 ,«-—-■—-«»• 

476 t 
477 
478 
479 
'480 
481 
482 

483 BACK_UP_KAI: 

484 

483 

486 BACK_UP_CK1 i 

487 

488 

489 

490 

491 I 

492 

493 

494 

493 

496 ; 

497 8ACK_UP_YES: 
498 

499 
300 
301 ; 
502 
303 

304 BACK_UP_CK2* 
305 
306 
307 
• 308 
309 
310 
511 ; 

312 BACK_UP_NONE: 

313 ) 



HOV [0NE_S£CjriHEP3,AL 

HOV AX,HISTOPV_BUFFEP 
NOV tINt>E;<_H!ST0RV3.aK 
CALL ECU_ADPS_PE*D 

CALL IMIT AUTHO_TBL 
CALL INITJ/IEU_T8L 
CALL INIT_CODE 
MOV AL,3FH 

HOV t SC AN„MODE_FL AG J , AL 



CALL FPECI.ChLC 
CALL CHANHEL_HO SE 1 
CALL EVENT_DhTA_CL 
CALL IHIT.EV_TIMER 



MOV BX,£S_BACK_L»P_2 

CMP WORD PTP ES:CBX1,0A3h5H 

JZ BACK_UP_K*l 

KOV BX,ES_BACK_UP_I 

CMP WORD FTP ES:t85U,0A3A3K 

JN2 BACK.MP.EXIT 

MOV SI,BX 

HOV AX, 308 

HOV CX.O 

XOR CH,ES:CEX*43 

ADD CL,ES:£8X+43 

IHC BX 

DEC AX 

UNZ BAC»C_UP_CK1 

CMP CM,ES:tSI+23 
JN2 BACh_UP_EXIT 
CMP CL,ES:CSI*33 
JHZ BACK.UP.NONE 

HOV BX.SI 

XOR BX,ES_BACKJJP_t 
XOR BX.ES_B*CK_UP_2 
HOV rTIHER_C00MTER3.BX 

HOV AX, 312 

HOV BX.PR0CRAHVERS10N 

HOV CL,ES(tSI3 

HOV CBXJ.CL 

INC BX 

INC SI 

DEC AX 

JNZ B*CK_UP_CK2 
.(HP BACK_UP_EXlT 

NOP 
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HEWLETT-PACKARD: 9086 Aimbltr 
SOURCE LIME 



01FB E81O03 
01 FE E83D03 

CI 01 BEOOOO 
0304 C60458 
0207 C6440112 
02OB C6440201 
02 OF C6440302 



021? B84 0A0 
0216 8ACAFF 
0219 EF 



02 t A B07F 
02 YC BB3C07 
021 F 8807 

0221 884C00 
0224 BA26FF 
0227 EF 



0228 BB03D9 
022B BA0400 
022E E8120Q 

0231 B80008 
0234 BA62FF 

0237 EF 

0238 B891C0 
0S3B BA66FF 
023E EF 

023F FB 

0240 E9PD00 



0243 8AC3 
0243 EE 
0246 8AC7 

0248 EE 

0249 C3 



024A BO01 
024C E604 
024E BO OF 



514 
313 
516 
317 
318 
319 
320 
321 
322 
323 
324 
323 
326 
327 
328 
329 
330 
331 
332 
333 
334 
533 
336 
'337 
538 
539 
54 0 
341 
342 
343 
544 
343 
346 
347 
548 
549 
330 
331 
552 
533 
534 
555 
536 
557 
558 
539 
360 
361 
362 
563 
364 
563 
366 
367 
568 
369 
370 



BACK_UP_EXIT: CALL 1MIT_TIH_TBL i; 

CALL lMIT__JUnF - .TBL ; ; 

: 

MOV SI, PROG* Art VERS I ON 
MOV BYTE PTR tSIJ.SEISAKU.YY 
MOV BYTE PTR tSl + n.SEISAKU tlfl 
MOV BYTE PTR CSI*2) , SE!SAKU~DD 
MOV BYTE PTR tSI+33 , SEISAKU~VV 



nov 
«OV 
OUT 

I IN 
I AND 
MOV 
MOV 

nov 

; — UNHASK — IHTR * * 

MOV 
MOV 
OUT 



AX. OA 04 OH 

OX, OFFCAH 

OX, AX 

AL.ACHC 

AL, 010111MB 

RL,01111M1B 

BX,EXTRN_3TAT 

BYTE PTR~£BX},AL 

AX, 0100UOOB 
OX, 0FF28H 
OX, AX 



;HOU UNMASK INTO, INT 1 . INT7 . T IHEP1„!NTF 



•RX. ENABLE ~ * ; - 

MOV BX, It 011 001 0000001 IB 

MOV DX.ACHC 

CALL SETCOM 
*— •**MAIN INtTITlALIZE TinER2»— *— 

MOV AX, 0080 OH 

MOV DX,0FF62K 

OUT OX, AX 

MOV AX. 1 1 000000000000018 

HOV DX, 0FF66H 

OUT DX,AX 



JHP HAJlflEPUYO 



i SETCOM for 8274 

SETCOM: nOV AL,BL 

OUT OX.AL 

MOV AL.BH 

OUT OX.AL 
RET 



f PTR 1A- 

HDLC_TX_START t HOV 
OUT 
MOV 



AL, 000000018 

ACHC* AL 

AL, 000011MB 
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HEwlETT-PmCKARD: 3086 Asx«mbl«r 



SOURCE LINE 



0230 E604 



029* 
0254 
0296 
025? 
023C 
023E 
02 GO 
0261 
0263 
0263 
0267 
0269 
026B 
026D 
026F 
0271 



BOOS 

E604 

A01607 

A23E07 

8AE0 

2401 

F8 

DOCO 
0C60 
E604 
B003 
E606 
8AC4 
24 02 
OCEO 
E606 



0273 
0276 
0279 
027C 
027F 
0292 
0283 
0288 

0268 
02BD 
028F 
0292 
02O4 
0293 
0297 
0299 



E83300 
E83000 
E84D0O 
E84A0O 
E84700 
E844 00 
E841 00 
E83E00 
/ 

B003 

E604 

A03E07 

2401 

F8 

DOCO 
0C69 
E604 



029B 8080 
029D E604 



029F 
02A1 
Q2A2 
02A5 
02rt6 
02A8 
02AB 
02AC 
02AE 
02B0 



8BC6 
40 

BAP OFF * 
EF 

B002 

BAD2FF 

EE 

8AC1 

B400 

BA08FF 



371 


OUT 








373 


nuv 


374 


out 


373 




376 


MOV 


377 




578 


AND 


379 


r*i f 

tLb 


360 


KUL 


381 


OR 


582 


OUT 


383 


MOV 


584 


OUT. 


383 


MOV 


386 


AND 


387 


OR 


388 


OUT 






390 ; 


MOV 


391 i 


OUT 


392 i 


MOV 


593 ; 


OUT 


394 


CALL 


593 


CALL 


596 


CALL 


397 


CALL 


398 


CALL 


399 


CALL 


600 


CALL 


601 


CALL 






603 


MOV 


604 


OUT 


603 


MOV 


606 


AND 


607 


CLC 


608 


ROL 


609 


OR 


610 


OUT 






612 




613 


MOV 


614 


OUT 



ACHC.AL 

CT 

AL, 000001 Of B 
ACHC p AL 

AU8YTE FTP CREVERS_CHPNEL J 
BVTE PTR tTeMP_Rj:H3,AL 
AH, AL 

AL, 00000001B 
AL 

AL, 01 1000008 
ACHC, A L 
AL, 000001 01 B 
BCHC , AL 
AL, AH 

AL, 0000001 OB 
AL, HI 00000B 
BCHC, AL 



AL, 000001 01B 
ACHC, AL 
AL,011 OOOOOB 
ACHC, AL 
WAIT 
WAIT 
UAIT 
WAIT 
UAIT 
UAIT 
UAIT 
UAIT 



RTS HOLD 12»* UNTIL T,.ENA£L 



615 ;- 

616 

617 j- 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 



AL, 000001 01B 
ACHC AL 

AL,BYTE PTR CTEMP_R_CM3 
AL,00000001B 

AL 

AL,01101001B 
ACHC , AL 
RTS ON 

AL, 10O000008 
ACHC , AL 

INITIAL SET UP OF DMA.CH.1tTX. TRAHS 

SOURCE POINTER SET 

— DESTINATION POINTER SET 



MOV 
INC 
MOV 
OUT 
MOV 
MOV 
OUT 
MOV 
MOV 
MOV 



AX, SI 
AX 

DX, OFFDOH 
DX,AX 
AL, 02H 
DX, 0FFD2H 
DX, AL 
AL,CL 
AH,0 

DX, OFFDOH 



; SOURCE «DR. 



; TRANSFER COUNT 
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HEWLETT-PACKARD: 3086 Assembler 



SOURCE LINE 



0283 EF 



02B4 BADAFF 
02B7 B88616 
028A EF 

02B8 E80B0O 

d2BE 8BDE 
02C0 8A07 
02C2 E600 

02C4 BOCO 
02C6 E604 
02C8 C3 

02C9 BBOOOO 
02CC 43 
02CD 81FBFF00 
020 1 73F9 
02D3 C3 



6300 9C 

6301 60 

6302 E480 

6304 88361007 
6306 8904 



628 
629 
630 
63? 
632 
633 
634 
633 
636 
637 
638 
639 
640 
64 1 
642 
643 
644 
643 
646 
647 
648 
649 
630 
631 
652 
633 
634 
633 
656 
637 
658 
659 
660 
661 
662 
663 
664 
663 
666 
667 
666 
669 
670 
671 
672 
673 
674 
673 
676 
677 
678 
679 
680 
681 
682 
683 
684 



OUT 

TRANSFER COUMT-- 

CONTROL WORD 

HOV 

MOV 

OUT 

-WAIT ROUTINE 

CALL 

-FIRST BYTE OUTPUT- 
MOV 
HOV 
OUT 



DX,AX 



SET 

C*X , OFFDAH 
AX,01686H 



;t'M* CO ! 



■ SSBKBiUBl 



WAIT: 
HAITI j 



MOV 
OUT 
RET 
•WAIT* 
HOV 
IMC 
CMP 
JNE 
RET 



WAIT 

BX,SI 
AL,CBX3 
ACHD . AL 

AL . 1 1 OOOOOOB 
ACHC.AL 



BX.O 
BX 

BX, OFFH 
WAIT1 



i SOURCE ADR . 



, IHTR 3 

ORG 0630 OH 

, 89888 CLX 
J 

; 

; ************ OBF Interrupt Operation a**********************, 

% . 



OBF_INTERRUPT: PUSHF 
DB 6 OH 

IH AL , DROF_DATA_PORT 

; 

MOV SI,CCTRL_2_C0UNT3 
MOV CSI3.PL 



:PUSH ALL 



: Data Store 
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HEWLETT— PACKARD » 0086 A»««»bl«r 



SOURCE LINC 



4iM 44 

I7M BJW1O07 

*399 914907 
'9312 FCQ64007 

9319 9aoe4O07 
•3 in t««4»i 

431 D 99P991 

8322 9991 
•324 99fcoo 
4327 7429 

4329 90FC07 
632C 7424 
632E E99200 

4331 OOF 9 02 
4334 72F9 

4334 9*02 

4339 B0FC84 
•339 7409 
9330 tort 04 

4340 7910 

4342 89F994 
4349 724C 

9A4493 
9493 
3C03 
B34C 7992 

4330 FEC9 

9333 3AC9 

9334 729D 



9399 
4399 
439C 
•340 
9362 
•343 



•399 
436E 
4373 
•373 
9379 
•37C 
•37C 
•391 



983401 

•OCA40 

8BIEFEIF 

9917 

993493 

•93702 

993403 

•93704 

8816FC1F 

893704 

•3C309 

91 Ft 0939 

7293 

•90039 - 

89IEFE1P 



4393 9A2SOC07 
• 389 99FC29 
439C 731 C 



•93 

686 

697 | 

489 

•99 

690 

•91 

•92 ; 

•93 

694 

•93 

•96 

697 

699 

699 

700 0BF_RET_1 

701 j 

702 RE5PON3E_2 » 
703 

704 i 
703 
706 
707 
>08 
709 
710 s 

7\t RESPOHSE^VAL i 

712 

713 

714 

713 

716 

717 

719 J 

719 RESPOHSE.CHKi 
720 

721 | 

722 OBF_POCKETi 
723 

724 / 

723 

726 

727 

728 

729 

730 

731 

732 

733 

734 

733 

736 OBF_*£nOi 

S' 

739 
740 
741 i 



INC 91 

NOV ICTm__2_C0UNTl,»I 

R0V 9I.0BF.BF_H 

IMC BYTE PTR tOBF_BF_MJ 

HOV Ct.tOBF_BF.MJ 

nov oh, iimi) 

CHP CL.1 

JNZ RESP0MSE.2 

ffOV At.t 

CHP AH.O 

J2 RESPOMSE.CHK 

CRP AH. 7 

JZ RE3P0NSE.CHK 

jnP OBF.RET 

CRP CL.2 

JC OBF_RET_1 

IIOV At. 2 

CHP AH.84H 

J2 RESPOMSE_VAL 

CUP AH. 4 

JNZ RESPOMSE_CHK 

CRP CL.4 

JC OBF_RET 

NOV At.tSI*33 

AOO At, 3 

CRP At, 3 

JHZ RE5POHSE.CHK 

INC At 

CHP Ct.At 
JC 08F_RET 

HOV OX.tSl+IJ 
OR Dt,40X 

HOV BX.IIMDEX.HISTOPYJ 

HOV CBX1.DX 

HOV 0X,tSI*33 

HOV IBX+23.0X 

HOV DX,tSI*3J 

HOV EBX+43.DX 

HOV 0X,tTIKER_C0VMTER3 

ROV tBX*63,DX 

AOO BX,8 

CHP BX.PACE.HEH 

JC OBF_HEHO 

HOV BX,MI3T0RY_BOFFER 

HOV IIMDEX_HIST0RVJ,8X 

HOV AH,CCTRt_23 
• CRP AH. 40 
JHC OBF.KEM 



Pointer lncr«»*nt 



0»t* tength tncr*»*f*t 
- CoMMid Bytm 



I 1 Bpt« Rvspons* 



; 2 Byt« T*spon«« _ . 

, C 01 1 t 02 J t 03 3 I 03 1 t 96 3 t 08 I 

i V*M*bl« Length 

t t 04 3 C 94 J 



; C 04 It 09 3 > 4 
t Byt* t«ngth Lo*d 



} t 9431843 Error Rvspons* 



9742 > 80196 Th«n OR 40 
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HEWLETT-PACKARD) 8086 AfC«itbI«r 



SOURCE LINE 



638E 


881E0A07 


6392 


880? 


6*394 


rtbd 


6396 


8A64 01 


6399 


8827 


639B 


46 


639C 


FEC3 


639E 


FEC8 


63*0 


73F4 


63A2 


FE060E07 


63A6 


891E0A07 


63AA 


A24007 


63AD 


B84I07 


63B0 


A31 007 


63B3 


B80F00 


63B6 


BA22FF 


63B9 


EF 


63BA 


61 


63BB 


90 


63BC 


FB 


6380 


CF 



6200 9C 

6201 60 

6202 8B1E0407 
6206 8AOE0607 
62 OA 8A260807 
620E 8OFCO0 
6211 736C 

6213 80F900 
6216 73 OA 

6218 B81A00 
62 IB BA3AFF 
621E EF 
621F E97300 

6222 8A27 
6224 FEC3 
6226 8A07 
6228 E682 

622ft FEC3 
622C 891 E 04 07 
6230 FECC 
*232 88260807 



742 
743 
744 
743 

746 
747 
748 
749 
730 
731 
732 
733 
734 
733 
736 
757 
738 
739 
760 
761 
762 
763 
764 
'763 
766 
767 
768 
769 
770 
771 
772 
773 
774 
773 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 



RESPONSE_TRNS : 



OBF_NEW t 



OBF_RET : 



MOV BX, C INDEX RX_23 
MOV CBX3 , AL 
INC BL 

MOV AH,CSI->13 
MOV CBX3 , AH 
INC St 
IHC BL 
DEC AL 

JHr RE$POWSE_TRNS 

INC BYTE PTR CCTRL_23 
MOV CINOEX_RX_23,BX 

MOV COBF_BF H3,AL 
MOV AX,OBF_B> CMO 
MOV CCTRL_2_COUNT3,AX 



I ...... 

; 89989898 



nov 

MOV 
OUT 
DB 

POPF 
ST I 
I RET 

INTR 

ORG 
CLI 



AX, 13 
OX, 0FF22H 
DX,AX 
61H 



; C0BF_BF_N3 « o 

; CCTRL_2_COUMT3 * OBF_BF_CMD 

;POP ALL 



0620 OH 



Drop Froc«»for IBF Operation m.ZZIZZ 



l - 
% 

IBF_INTERRUPT 



; 

16F 



1ST i 



IBF_EHPTY: 



IBF_EXISTt 



PUSHF 
D8 6 OH 

MOV BX,tINDEX_TX 13 
MOV CL,tCTRL_U 
MOV AH,CCTPL 1 COUNT 3 
CMP AH, 0 
JKZ IBF_2N0 



CMP CL,0 

JH2 IBF.EXIST 

MASK IBF/ INTR . 

MOV 
MOV 
OUT 
JMP 



AX, 1AH 
DX, 0FF3AH 
DX,AX 
IBF_RET 



MOV AH,CBX3 

IHC BL 

MOV AL,t8X3 

OUT OROP_CI1D_PORT,AL 

IHC BL 

MOV CINDEX_TX U,BX 

DEC AH " 

MOV tCTRL_1_COUHT3.AH 



0167237 
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HEWLETT-PACKARD: 8086 A«s*abl«r 



SOURCE LIME 



6236 


7306 


799 




JNZ 


IBF_PACKET 


6238 


FEC9 


800 




DEC 


CL 


623A 


88 OE 06 07 


801 
802 


1 


nov 


ICTRL.J J,CL 


623E 


8B36PE1F 


803 


IBF^PACKET: 


nov 


SI,CINDEX_HISTORYJ 


6242 


8804 


804 




nov 


1 SI 3, PL ; 


6244 


8 A 07 


803 




MOV 


AL, CBX3 


6246 


864401 


806 




nov 


191*13, AL ; 


6249 


FEC3 


807 




INC 


BL 


624B 


8 A 07 


808 




MOV 


AL,CBX3 


624D 


884402 


809 




HOV 


tSI+23,AL t 


6230 


FEC3 


810 




INC 


BL 


6232 


8 A 07 


811 




MOV 


AL,tBX3 


6234 


884403 


812 




MOV 


ISI*33,AL 


6237 


FEC3 


813 




INC 


BL 


6259 


8 A 07 


814 




MOV 


al,£BM3 


623B 


8844 04 


813 




MOV 


CSI*43,AL ; 


623E 


FEC3 


816 




INC 


BL * 


6260 


8 A 07 


817 




nov 


AL,tBX3 


6262 


8844 03 


818 




MOV 


[Sl*53,AL ; 


6263 


8B16FC1F 


819 




MOV DX,lTlMER_COUNTERJ 


6269 


8934 06 


820 




nov 


ISI+63,DX 


626C 


83C608 


,821 




ADD 


SI, 8 


626F 


81FE0030 


822 




CMP 


SI,PACE_I1EM 


6273 


7203 


823 




JC IBF_HENO 


6273 


BE0020 


824 




HOV 


SI,HISTORY_BUFFER 


6278 


8936FE1F 


823 


IBF_HEM0i 


MOV 


I INDEX.HISTORY3 , SI 
IBF_RET 


627C 


E9I800 


826 




ONP 






827 


1 






627F 


8 A 07 


828 


IBF_2KDs 


nov 


AL,CBX3 


6281 


E680 


829 




' OUT 


DROP_DATh_PORT,AL 


6283 


FEC3 


830 


IBF_SETj 


INC 


BL 


6283 


89 IE 04 07 


831 




nov 


CINDEX_T^_I3,BX 


6289 


FECC 


832 




DEC 


AH 


6288 


88260807 


833 




NOV 


tCTRL^t_CDUNT3 , AH 


628F 


7506 


834 




JNZ 


IBF RET 


6291 


FEC9 


833 




DEC 


CL 


6293 


880E0607 


336 
837 
838 


; 


NOV 


tCTRL_l3.CL 






839 


t IN SERVICE 


LATCH RESET 


6297 


880D00 


840 


IBF_RETi 


nov 


AX, 13 


629ft 


8A22FF 


841 




HOV 


DX, 0FF22H 


629D 


EF 


842 




OUT 


DX.AX 


629E 


61 


843 




DB 


61H 


629F 


9D 


844 




POPF 


62A0 


FB 


843 




ST I 




62 A 1 


CF 


846 




I RET 






847 


J 










848 












849 










830 


1 


Ext«rn»l statu* Intr . ~ 






831 




ORG 


0640 OH 






832 




CLl 




6400 


9C 


833 




PUSHF 


6401 


60 


854 




DB 


6 OH 


6402 


E4 04 


833 




IN 


AL,ACHC 



T 
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HEWLETT-PACKARD: 9066 As**mbl«r 
SOURCE LINE 













64 04 




337 


MOV 


CL, AL 


64 06 


8 010 


838 


NOV 


ML , 0001 00008 


64 08 


E604 


859 


OUT 


ACHC. AL 


64 OA 


E4 04 


860 


IN 


AL, ACHC 


64 OC 


8AE8 


86 1 


nov 


CH, AL 




H V Jv U f 


862 


MOV 


AL,BVTE PTR CEKTRN STAT J 


64 1 ! 


8 ADO 


863 


nov 


DL , AL ~ 




port 


864 


nov 


AL,CH 


1 3 


nnr n 


863 


ROL 


AL 


O*! i r 


UUL. v 


ODD 


ROL 


AL 


64 1 ^ 


DOCO 


867 


ROL 


AL 


64 1 B 


7207 


868 


JC 


L0Y 


64 1 D 


8AC1 


869 


nov 


AL, CL 


64 1 F 


24 OF 


870 


AND 


AL, If 01 11118 


642 1 


E90700 


871 


JNP L02 








Of * * 








AOC1 


873 L0Y : 


nov 


AL, CL 


o** to 


0C2 0 


874 


OR 


Dl ft (11 Aft AftfIR 




ronnnn 


873 


JMP 


LOZ 




A23C07 


S7fi LIT""* 


nov • 


BYTE PTR £FX.TPM CT6T1 at 




8AC2 


877 
Of r 


nov 


AL,DL 






Or O 


Mny 


HI., UUWI uvuuo 


6432 


8AE0 


879 


MOV 




6434 


8AC1 




MAU 

nuv 


at Pi 


6436 


24 1 0 


881 


AND 


A| AAA* AAAAB 

AL, 00 01 OU0OB 


6438 


3AE0 


882 


CMP 


AH, AL 


643A 


733A 


883 


JNZ 


EXIT 


643C 


BAC2 


884 


MOV 


AL>DL 


'643E 


2420 


385 


AND 


Al A A 4 AAAAA0 

AL > OOl OOOOOB 


6440 


8AE0 


coo 


MOV 


AH, AL 


6442 


8A03 


887 


MOV 


AL , CH 


6444 


2420 


AAA 


AND 


Al ftflt AAAAAB 

AL » vvl vvOOvc 


6446 


3AE0 


889 


CMP 


AH, AL 


6448 


8AC2 


890 


MOV 


AL,DL 


644 A 


2480 


891 


AND 


HL » 1 vuOvOPvd 


644C 


8AE1 


892 


MOV 


AH . CL 


644E 


80E480 




AND 


j*k it a AAAAAAA0 

An, 1 QvOOOOOB 


643 1 


32E 0 




vrtD 

J* UK 


AH , AL 


6433 


7521 


893 




EXIT 




SAC 1 


oq£ tv iturvpUf 
q » q i a vrti/nrt * 


MOV 


AL # CL 


6437 


2444 


897 


AND 


AL, 01 0001 008 


6459 


3C40 


898 


CMP 


AL, 01 0000008 


6456 


75 1 9 




ONE 


cXIT :rroi i 


645D 


B0 £8 


900 


MOV 


AL, 001 01 000B 


643F 


E604 


901 


OUT 


ACHC, AL 


6461 


881 00E 


902 


MOV 


AX, 3600 


6464 


BA3AFF 


903 


MOV 


DX, 0FF3AH 


646? 


EF 


904 


OUT 


DX,AX 


6468 


B801E0 


903 


nov 


AX, 1 t 1 0000000000001B 


646B 


BA5EFF 


906 


nov 


DX, 0FF5EH 


646E 


EF 


907 


OUT 


DX,AX 


646F 


880300 


908 


MOV 


AX, 001 IB 


6472 


0A32FF 


909 


nov 


DX,0FF32H 


6473 


EF 


910 


OUT 


OX, AX 






911 i 

912 jXITi 


nov 


AL, 00010000B 
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6476 B038 
6478 E604 
647ft BB0C00 
647D BA22FF 

6480 EF 

6481 B80000 
64B4 A21807 
6487 A3 14 07 
649ft 61 
648B 90 
648C FB 
648D CF 



HEWLETT-PACKARD: 
SOURCE LINE 

913 l 

914 EXIT : 
913 

916 
917 
918 
919 s 
920 
921 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
933 
936 
937 
938 
939 
940 
941 
942 

943 ; 



8086 As**»»t>lcr 



OUT 

nov 

OUT 

nov 
nov 

OUT 



ACHCAL 
AL,00! 11000B 
ACHC.AL 

AX, 12 

DX,0FF22H 

DX,AX 



nov AX,0 

HOV CTX_BUSY_FLAG3,AL 
MOV CECH0_BACK_FLAG3,AX 
DB **« 
POPF 
ST I 
I RET 







944 






945 ; 9888*88 












947 ; 


6500 


9C 


948 


6501 


60 


949 


6302 


8B1E1207 


950 




931 | 


6306 


E400 


952 HONt 


6308 


8807 


953 


63 OA 


43 


934 


65 OB 


BBC3 


955 


63 OD 


BAC4FF 


956 


6310 


EF 


957 


6311 


B002 


958 


6313 


BAC6FF 


959 


6316 


EF 


960 


6317 


B8FF00 


961 


631A 


BAC8FF 


962 


631D 


EF 


963 


651E 


B846A2 


964 


6321 


BACAFF 


963 


6324 


EF 


966 






6325 


B038 


968 


6327 


E604 


969 



INTK 

ORG 
CLI 



0630OH 



--FIRST RX. IHT SHORI- 
PUSHF 



DB 

nov 

IN 

nov 

INC 

nov 
nov 

OUT 

nov 
nov 
out 
nov 
nov 

OUT 

nov 
nov 

OUT 



6 OH 

BX.UORD FTP CPACE_SVJ 



-IN SEPV. LATCH RESET 



AL , ACHD 
tBXl . AL. 
B" 

AX, BX 

DX,0FFC4H 

DX,AX 

AL.02H 

DX,0FFC6H 

DX.AX 

AX, 255 

0FFC8N 
DX,AX 
AX, 0A246H 
DX, OFF C AH 
OX, AX 



:1ST DATA INPUT 



jOrtA START 



HOV 
OUT 



AL,0et1100O6 
ftCHC , AL 



255 

HEWLETT— PACKARD i 8086 Orr«abl«r 



01 67237 



SOURCE LINE 



652? BBOC90 
652C BA22FF 
652F EF 
6530 61 
6331 9D 

6532 FB 

6533 CF 



970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
990 

981 ; 

982 ; 

983 

984 t 0999*9 

985 ; 

986 j 

987 ; ****** 

988 ; ~ 

989 ; 



mov 

MOV 
OUT 
DB 

POPF 
STI 
I RET 



AX. 12 
OX, 0FF22H 
DX, AX 
61H 



- I KTR 0 

'Special Ra. Intr. 

ORG 0660 OH 

CLI 



HDLC Rx Interrupt Operation 



6600 


9C 


990 


RX_I NTERRUPT : 


PUSHF 






6601 


60 


991 




DB 6 OH 






6602 


E86400 


992 


RX_PCV : 


CALL RX RECEIVE 






6605 


7256 


993 




JC RX CRC_ERP 




CRC Error 


6607 


83060A0001 


994 




ADD 


UORD PTR CRX_CRC_0K_Y0+2J, 1 






66 OC 


8316080000 


995 




ADC 


UORD PTR CRX_CRC_OK_YO3,0 






6611 


8B361207 


996 




MOV 


SI,tPAGE_SU3 










997 




nbv 








6615 


8B1C 


998 




BX,CSI1 


J 


BX * Receive Address 


6617 


3B1E0014 


999 




CMP 


BX,tECU_ADDKESS3 






661B 


7419 


1000 




JZ MY_ADRS 






6610 


81 FBFFFF 


1 001 




enp 


BX, OFFFFH 






6621 


7413 


1002 




JZ HY_ADRS 


I 


Global Address 


6623 


83FB0O 


1003 




CMP 


BX,0 






6626 


751 E 


1004 




JH2 


RX_RET 










1005 










SI ECU H Addres* 


6628 


A10014 


1006 


ALOHA^CHECK: 


MOV 


AX, [ECU ADDRESS! 




+ 1 L 


662B 


2344 03 


1007 




AND 


AX,CSI*33 




♦2 T» Length 


662E 


3B440S 


1008 




CMP 


AX,CSl+53 


t 


♦3 mash H oddresr 


6631 


7513 


1009 




J HZ 


RX_RET 




♦4 L 






1010 








} 


+5 Ref . H Hddres» 






1 01 1 










♦6 L 






1012 








1 


♦7 Real T* Length 






1013 








.t 




6633 


83C605 


1014 


MY_ALOHA t 


ADD 


SI, 3 




Aloha Address 






1015 












6636 


89361407 


1016 


HY_ADRS i 


MOV 


CECHO_BACK_FLAG3 * SI 




ECHO Back Buffer Addr. 






1 017 


; 










663A 


81C60001 


1018 




ADD 


SI,100H 






663E 


81E60033 


1019 




AND 


SI,3300H 






6642 


89361207 


1020 




MOV 


WORD PTR tPAGE_ 








1021 












6646 


B038 


1022 


RX_RETt 


MOV 


AL,00111000B 






'6648 


E6 04 


1023 




OUT 


ACHCAL 










1024 












664ft 


B80CO0 


1025 




MOV 


AX, 12 






664D 


BA22FF 


1026 




MOV 


0^, 0FF22H 
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6630 EF 
6*31 BOOf 
6633 £604 
6633 BOOF 
6637 E604 
6639 61 
663A 90 

6658 FB 
663C CF 

663D 8306060001 
6662 8316040000 
6667 EBDD 



6669 
666A 
6 6 on 
6670 
.6671 
6673 
6673 
6677 
6679 
667B 
667D 
667F 
6681 
6663 
6603 
6687 



90 

B844A0 

BACAFF 

EF 

8001 

E604 

£404 

COCO 

DOCO 

8030 

E604 

B040 

E604 

B020 

E604 

C3 



6633 B80080 
669B 8A22FF 
66 HE EF 
668F C3 



A7i)0 
6*01 
6702 
6703 
6708 
670? 
670C 
670F 
6710 
6713 
&716 



9»; 

60 

88I00E 
B«5«FF 
EF 

B80160 
PA3EFF 
EF 

B80BOO 
BA32FF 
EF 



HEWLE T r-?AC>:MPD: 3086 Asre*t>Ur 
SOUFCE LINE 



1027 
I 028 
1029 
1030 
t031 
1032 
1033 
1 034 
1033 
1036 
1037 
1039 
1 039 
1040 
1 041 



OUT 


D< . AX 


MOV 


AL.0Q0Q000I8 


OUT 


ACHC . AL 


MOV 


«L. 00001 1 1 IB 


OUT 


mCHC . AL 


PB 


6IH 


POPF 




ST1 




I PET 





CPC.EPF: 



ADD UOPD PTP CPXJ"RC_EPP.OP**1, 1 
ADC WOPD PTP C c OP'-Ze p ^ p1 ■ 0 
JMP F.X_RET 



6717 B028 
67t9 E604 



1042 P>:_FECEI«E: 
1 043 
i 044 
1043 
1046 
1047 
1 048 
1 04? 
1050 
1031 
1032 
1 033 
1054 
1 033 
t 036 
1057 

1058 : 

1039 : 

1060 EOI. 
i 061 
1062 
1063 

1064 ; 

1065 
1 066 
1067 
1 068 
1069 
1070 
1071 
1072 
1073 
1074 
1075 
1 076 
1077 
1078 
1 079 

1080 ; — — 

1081 
1082 

1083 $ 



HOP 




wov 


A^t.0A0J4H 


nov 


d::.offcah 


OUT 


i>::.*:c 


MOV 


AL. 00000O01B 


■JUT 


MC , mL 


IH 


mL.mCHC 


POL 


AL 


POL 


AL 


HOV 


ML . 001 1 00008 


OUT 


ACHC . mL 


MOV 


AL> *M OOOOOOB 


OUT 


hCHC . ML 


nov 


AL.OOIOOOOOB 


OUT 


ACHC- Ml. 


PET 





:DHA STOP 



:l7Htt)l U1FUT 

:£PPOP PESET COW 
;RESEP CPC CECI-E* 



-NON SPECIFIC EOI" 



: TIMFP_1 

;?9*9 



MOV 

MOV 

OUT 

P£T 

- TM^MSABLE^O'J ? tME 

I II TP 

OPC 

CLI 

PUSHF 

DB 

nov 

MOV 
OUT 
MOV 

nov 

PUT 

nov 
nov 

OUT 

PTR OA 

nov 

OUT 

PTP 03A 



«::,900*ih 

C".-OPF22H 

d:: am 



:ooh 



6 OH 

all. 

d::. 
a;:. 

d::. 
d;:. 
a>;. 

DX. 



3600 
0FF3AH 

01 1 O0O0000A0C0O1B 
0FF5EH 

101 IB 

0FF32H 
AX 



AL, 001 01 0008 
ACHC.AL 



\ 
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SOURCE LINE 



671B BOOS 
671 D E604 
67 tF A03E07 
6722 2401 
6724 P8 
6729 DOCO 
6727 OCEO 
6729 E604 



672B B001 
6720 E604 
672F B02D 
6731 E604 

6733 B080 
6739 E604 



6737 
673ft 
673D 
673E 
6741 
6744 
6747 
6748 
6749 
6?4A 



BA22FF 
B80800 
EF 

B80000 

A21807 

A31407 

61 

9D 

FB 

CF 



7C00 B83FF8 
7C03 BAA OFF 
7C06 EF 

7C07 EA0O0OO0F8 



rFFO EAOOOOCOFF 



0300 90 

0301 E80000 



10B4 
1083 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1093 
1096 
1097 
109B 
1099 

I 1 00 
1 101 
1102 
1103 

I I 04 
1103 
1 1 06 
^107 
1108 
1 109 
1110 
Mil 
1 1 12 
1 1 S3 
1114 
1113 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1123 
1126 
1 127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1133 
1136 
1137 

1138 1 

1139 HAJIMERUYOl 
1140 



MOV 
OUT 

nov 

AND 

cue 

ROL 

OR 

OUT 

RTS 

-PTR 01 A 

nov 

OUT 

nov 

OUT 

-PTR OA 

MOV 
OUT 

-PTR OA 

MOV 
OUT 

MOV 
MOV 
OUT 
MOV 



AL,00000101B 
ACHCAL 

At, BYTE PTR CTEWP R CHJ 
AL, 0000000-18 

AL 

AL, 11 1000008 
ACHC, AL 



OFF- 



AL, 00000001B 
ACHC , AL 
AL, 001 01 1 01B 
ACHC , AL 



AL, 100000008 
ACHC , AL 



AL,0001 OOOOB 
ACHC, AL 

DX, 0FF22H 
AX, 08 
OX, AX 
AX,0 



MOV tTX_BU$Y_FLAG3>AL 

MOV tECWO_BACK FLAG3,AX 

DB " 61H 

?OPF 

STI 

IRET 



???->??? 



;Tx end flag 



-SET UP UCS 



ORG 
MOV 
MOV 
OUT 
DB 



07C00H 
AX, 0F83FH 
DX, OF FA OH 
DX,AX 

OEHH, 0, 0, 0, 0F8H 



; JUMP TO OF8000H 



ORG 
DB 



07FF0H 

OEAH, OOOH. OOH, OCOH, OFFH 



! JUMP TO OFFCOOH 



ORG 3 OOH 



NOP 

CALL POWER_DET_CHD 
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0304 BE2008 
0307 E90000 
030* 72F6 
03 OC BE2008 
03 OF BA44 01 
0312 3C01 
0314 73EE 



031 & 
0319 
031 C 
031F 
0321 
0324 
0327 
0329 



EBOOOO 

BE2008 

E80000 

72F8 

BE2008 

8A4401 

3C01 

73EE 



0328 8A74 02 
032E 8210 
0330 DOCE 
0332 7363 



0334 
0335 
0339 
033C 
033F 
0342 
0345 
0347 



52 

88162C07 

EBOOOO 

EBOOOO 

BE2008 

E80000 

72F8 

BE2008 



034 A BO 04 
034C 3A4401 
034F 73EE 

0331 9«4402 
0334 3A062C07 
0338 73E3 

033A 8000 
033C 3A4403 
033F 742D 

0361 8A44 04 
0364 24F8 
0366 T5D7 

0368 8A5403 
0368 E80000 

036E 80E280 
0371 74 OE 
0373 8A262607 
0377 80E4 01 



SOURCE LINE 

1141 HA J I ME 1 : 

1 142 

1 143 

1144 

1143 

1146 

1147 

1148 i 

1 149 

1150 HOHBAH1 i 

1131 

1 132 

1133 

1134 

1133 

1 136 

1137 j 

MSB 

1159 

1160 DROP_INIT_LP: 
1 161 

1162 l 

1163 DEV_INIT_LP; 
1 164 

1165 
1166 

1 167 OEV_RESP_"Ti 

1168 

1 169 

1 170 

1 171 

1172 

1173 

1 174 

1 173 

1176 

1177 

1178 ; 

1 179 

I 130 

I 181 

1182 ; 

1183 

1 184 

1185 

1186 ; 

1187 

1188 

1189 

1190 } 

1191 

1192 

1 193 

1194 
1193 

1 196 DEV_SW_1 : 
1197 



HOV SI,FROh_OBF_BF 

CALL LOAD.FROH.DROP 

JC HAJIHE1 

HOV S I j FROH_.OBF._BF 

HOV AL,ESI+l3 

CHP AL,1 

JHZ HAJIHE1 1 

CALL POyER.OET.CHD 

HOV SI.FROH_OBF.BF 

CAUL LOAD.FROH.DROP 

JC HONBAH1 

HOV Sl,FROH_OBF_BF 

HOV AL.CSI+13 

CHP AL,1 

JHZ H0H8AH1 t 



IF Response <> Power Det. Then Walt 



IF Response <> Power* Det. Then Wait 



HOV DH,tSI*23 
HOV DL.10H 
ROR DH 
JMC DRP.HEXT 



; DH * Power Detect Data 
j DL - 1st ID.BYTE » OH 

; IF CY-0 Then Power Down 



PUSH DX 

HOV IID.BYTE3,DL 
CALL ID.DROP.DE VICE 
CALL SPU.STATUS.REQ 
HOV 3I,FR0H_0BF_BF 
CALL LOAD.FROH.DROP 
JC DEV.RESP.WT 
HOV 3I,FROH_OBF.BF 



SI 
♦ 1 
♦2 
♦3 



Length 
Cowaand 
ID.BYTE 
Byte Count 
Data 



HOV AL,4 
CHP AL,tSI*13 
JM2 DEV.RESP.WT 

HOV AL,tSI*23 
CHP AL,tID_BYTE3 
JNZ DEV.RESP.WT 

HOV AL.O 
CHP AL.CSI+33 
JZ DEV_HEXT 

HOV AL,tSI*43 
AND AL,0F3H 
JNZ DEV.RESP.WT 

HOV DL,CSI+33 
CALL CONV_SW_BIT_AL 

AND DL,80H 
JZ DEV.SW.O 
HOV AH.tDROP.H03 
AND AH, 1 



IF tSI*l3»4 Th«.n 04 Command 



IF CMD HEQ Statu* Then Wait Loop 



VLF Error <. Device Off> 



Status Response denai 
<<< DL • Status 



SI 
AL 



CONVSEL < Drop.NO. 
< Device > 



i IF <7>-0 Then Converter SU»0 
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037A 


7309 


M98 


037C 


0804 


1 199 


037E 


E90400 


1200 


0391 


34 3F 


1201 


0383 


2004 


1202 






1203 


0383 


E80000 


1204 


0388 


E80000 


1209 


03GB 


EBOOOO 


1206 






1207 


038E 


3A 


1208 


038F 


80C208 


1209 


0392 


8 OF A3 0 


1210 


0395 


729D 


1211 






1212 


039? 


80E207 


1213 


039A 


FEC2 


1214 


039C 


6 OF A 06 


1213 


039F 


7305 


1216 


03A1 


80CA1 0 


1217 


03A4 


EB8A 


1218 






1219 






1220 






f22l 






1222 


03A6 


E80000 


1 223 I 






1224 


03A9 


E800O0 


1225 


03AC 


FE06240? 


1226 


0380 


EBOOOO 


1227 


03B3 


FE 0624 07 


1228 


03B7 


E80000 


1229 


03BA 


FE062407 


1230 


03BE 


E8O000 


1231 


03C1 


FE 0624 07 


1232 


03C3 


EBOOOO 


1233 


03C8 


FE0624 07 


1234 


03CC 


E80000 


1233 






1236 






1237 






1238 






1239 






1240 






1241 






1242 






1243 






1244 






1245 






1246 






1247 j 






1248 } 






1249 l 






1250 i 



HEWLETT—PACKARD : 8086 Afitabltr 
SOURCE LINE 

. JMZ DEV_CL* 
OR tSIl.AL 
JMP DEV CLR 
SW_0: XOR AL,3FH 

AND ISI3,AL 



CALL SPU_REL*Y_QFF 
CALL SPl£cLE*R_C>I3P 
CALL EVENT LED~OFF 



J IF ODD Drop Then Converter SU-0 Els* Abnorn* 



POP DX 
ADD DL,8 
CHP DL,30H 
JC DEVLIN I T_LP 

AND DL,7 
INC DL 

CUP DL,6 ; 
JMC POLLINC.SEO 
OR DL , I OH ; 
JHP DROP_ INI T LP 



00** *DDD 
0011 ODDD 

IF,D«vict<6 Then Next Device 



Next Drop 

IF Drop>3 Then Next Operation 
Next Device St»rt froa m 2 m 



CALL DROP_MAP_SET 

CALL D£VICE_riAP_SET 
INC BYTE PTR CCONV^NOJ 
CALL DEVICE.nAP SET 
INC BYTE PTR TCONV N03 
CALL DEVICE MAP SET 
IMC BYTE PTR CCONV NO 3 
CALL DEVICE.MAP SET 
INC BYTE PTR £C0NV NO 3 
CALL DEVICE MAP SET 
INC BYTE PTR CC0NV_N03 
CAUL DEVICE_MAP_SET 









i» 






; s 


DROP 


0 


J" 






• m 


DROP 


1 


;» 






• * 


DROP 


2 








; m 


DROP 


3 


* m 






i * 


DROP 


4 








; * 


DROP 


3 



1251 )**«•* 
l 232 ; 



1233 
1234 



Main Routine ****•***.************»****» 



1 
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HEWLETT-PACKARD t 8086 Ass*»bl«r 
SOURCE LINE 



03CF E82C01 
03D2 £81100 
0305 7205 



0307 E8CD04 
03DA 7305 



D3DC E60000 
030F EBEE 



0321 E82903 
03E4 EBE9 



03E6 E8F800 
03F9 7202 
03EB F8 
03EC C3 

03ED FF06FC1F 



03FI 8BI6FC1F 
03F3 80FA00 
03F8 7368 
03FA 80E607 
03F0 80FE06 
04 00 7360 

0402 BOOl 
04 04 8ACE 
04 06 02CO 
0408 84068007 



1233 j 

1236 I1AIN_LOOP: 

1237 

1238 

1239 

1260 

1261 

1262 

1263 i 

1264 DROP_ACCESSt 
1263 

1266 
1267 
1268 
1269 

1270 % 

1271 KEY APPLlCATi 
1272 

1273 
1274 
1273 
1276 
1277 ; 

f278 ECU_ADRS_NEWt 

1279 

1280 

1281 

1282 

1283 

1294 

1283 

1286 

1287 

1288 

1289 i 

1290 ; 

1291 i 

1292 TIMERjOPERAT : 

1293 ~ 
1294 

1293 

1296 ; 

1297 TIMER_YO: 

1298 ; 
1299 
1300 

1301 TIHER_T0B2i 

1302 

1303 

1304 

1303 

1306 

1307 I 

1308 

1309 

1310 

1311 



CALL FORUARD_CMD_CK 
CALL TIHER.OPERAT 
JC KEY_APPLICAT 



CALL OROP_RESP0NSE 
JNC ECU_ADRS_NEU 



CALL KEYJ5PERATI0N 
JMP HAINJ.OOP 



CALL ECU_ADRS_READ 
JMP MAINJ.OOP 



; Cy Flag ■ 1 Active 



; Response no k&isha1"u 
; > Shori N»hi 



; - — > Key shori 



CALL TIhER_CHK 
JC TlHER_YO 
CLC 
RET 



INC WORD PTR tTINER_COUMTER3 



NOV OXrtTI»ER_COUHTER3 

CUP DL,0 

JHZ T I HER_TYPE_ 2 

AND DH.7 

CMP OH, 6 

JNC TJMER_TYPE_2 



nov AL,1 
HOV CL*DH 
ROL AL#CL 

TEST AL # t NOW_E VENT 3 



; DH » CONV_N0 

; AL » CONV_MO_BIT 
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SOURCE LINE 



04 OC 


7434 


1312 




JZ 


TIMER TYPE_2 






ft? A A 
Of vU 


1 J 1 J 




MOV 


BH,0 




' 041 0 








nov 


BL/DH 








1 H *» 


; 


rfli 


Ch«nnel View ****** 




0412 


BE3000 


1316 




HOV 


SI,EVENT_CHANNEL 




04 1 3 


mcj 

UJr *5 


1317 




ADD 


SI,BX 




U™ ' I € 


OA 1 f 

OH 1 Ir 


1318 




MOV 


BL,CSI3 ; BL - 


EVENT * 


04 1 v 


DbuQOo 


1319 




MOV 


SI,ES_EVEHT_TIMER t Counter Ud « 


All p 


OAC£ 
OHLO 


1 320 




MOV 


AH / DH 




Al « C 


BAA A 

HDD U 


1 321 




MOV 


AL,0 








1 322 




A OR 


AX 






Men 


1 323 




ADD 


SI, AX 






ft 


1 324 




HOV 


AH,ESltSI3CBX3 






DilrCro 


1 323 




CMP 


AH, 0F8H 




042A 


7336 


1 326 




JNC 


TIMER TYPE_2 




M4cb 


AAA AA 


1 327 




O0D 


BYTE PTR ES(CSI3CBX3,8 




0430 


•DO UOOr 0 


i 7ip 




CUP 


BYTE PTR ESitSntBXJ, 0F8H 




0434 




1 329 
1 330 


; 


JC 


TIHER_TYPE 2 




0436 


800E8007CP 


1331 




OR BYTE PTR CN0U_EVENT3 , 0C0H 




043B 


80CE1 0 


1 332 




OR DH,10H 




04 3E 


86362807 


1333 




nov 


CIC_BYTE3,DH 




0442 


E60000 


1334 




CALL C0HV_T0_DR0P 




0443 


E60000 


T333 




CALL ID_DR0P DEVICE 








1336 


; 








0448 


A02E07 


1337 




HOV 


AL,CC0NV_N0 BIT3 




044B 


343F 


1338 




XOR 


AL*3FH 




044D 


200681 07 


1339 




AMD 


BYTE PTR EBEF0R_EVENT3,AL 








134 0 


% 








0431 


BE3000 


1341 




. HOV 


SI , EVENT — CHANNEL 




- 0454 


03362407 


1342 




ADD 


SI,CCONV~N03 




0438 


8A>C 


1343 




HOV 


BL,CSI3 " 




043 A 


B700 


1344 




HOV 


BH,0 




043C 


E80000 


1343 




CALL BIHDEC LED 




04 5 F 


E80000 


1 346 




CALL RUM CONVERTER 








1 347 


i 








0462 


8B1EFC1F 


1348 


TIMER TYPE 2t flOV 


8X, CTIMEP_COUNTER3 




0466 


81E3FF0F 


1349 
1330 


J 


AND 


8X, 0FFFH 




046A 


81FB0004 


1331 




CMP 


BX,ES BACK UP 2 


; 1024 


046 E 


734C 


1332 




JNC 


TlNER_TOB 


0470 


Bl FBDOOZ 


1333 




CMP 


8X,ES BACK UP 1 


; 312 


0474 


72 IB 


1 334 




JC HOV 1 ST 






1333 


; 








0476 


268 A 07 


1336 


M0V_2_ND i MOV 


AL,ESitBX+ES BACK UP 3 


; BX ■ 


0479 


2688870002 


1337 




HOV 


ESitBX+ES_BACK UP~I3,AL 


047E 


733C 


1338 




ONZ 


TIMER.TOB 




0480 


26C7060002 


1359 




MOV 


WORD PTR ES:rES_BACK_UP_1 3, 


0A3A3H 


0487 


26C7060004 


1360 




MOV 


WORD PTR ES:CES 6ACK~UP~23, 


0 


048E 


E92B00 


1361 
1362 




JHP 


T3MER_T0B 




0491 


83FB04 


1363 


H0V.1 STi CMP 


BX.4 




0494 


7214 


1364 




JC HOV 1 INIT 




0496 


8A07 


1363 




MOV 


AL, IBX3 




0498 


2688870002 


1366 




MOV 


ES 1 1 BX+ES_BACK_UP 13 , AL 




049D 


2630060202 


1367 




XOR 


ES 1 1 ES_BACK_UP_t +2 3 , AL 




04A2 


2600060302 


1368 




ADD 


ESitES_BACK UP~1*33,AL 





312 - 1023 
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HEULETT-PACKAROi 8006 Ass«»bl«r 
SOUPCE LIME 



04A7 £91200 

04AA 26C6870002 
0460 83FB00 
04B3 7307 
0485 26C7060004 

04BC 81E33F00 
04C0 8B1E2807 
04C4 02DB 
04C6 BE0003 
04C9 8B00 
04£B 30FFFF 
04CE 7412 
04 DO FF08 
0402 75 OE 

0404 B100 
0406 68 OE 89 07 
04DA E80000 
0400 E80000 

04E0 F9 
04E1 C3 



04E2 F8 
04E3 C3 



04E4 
04E7 
04E8 
04EB 
04EC 
04EE 
04F1 
04F4 
04F5 
04F8 
04FB 
04FC 
04FO 



BA66FF 
EO 

A92000 

FB 

74 OF 

B60008 

BA62FF 

EF 

B801C0 

BA66FF 

EF 

F9 

C3 



1369 

1370 J 

1371 M0V_1_tMlTi 
1372 

1373 
1374 
1373 l 

1376 TIMER.T09: 

1377 

1378 

1379 

1380 

1381 

1382 

1383 

1384 

1383 i 

1386 

1387 

1388 

1389 

1390 t 

1391 TIMER.ACTIVEi 
<392 

1393 1 

1394 

1393 

1396 TIMER.SLEEP: 

t397 

1398 

1399 I 

1400 t 

1401 I 

1402 j> 



1403 TIMER_CHKi 

1404 

1403 

1406 

1407 

1408 

1409 

1410 

141 1 

1412 

1413 

1414 

1413 RETTW2: 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1423 



JMP TIHERJTOB 

MOV BYTE PTR ES t CBX*ES_BACK_UP_U , 0 

CMP BX,0 

JN2 TIMER.TOB 

MOV WORO PTR ESttES_BACK_UP_2).0A5A3H 



AMD BX,3FH 

MOV EIC_BYTEJ,BL 

AOO BL,BL 

MOV SI,TIME_TABLE 

MOV AX, CSI3CBX3 

CMP AX, OFFFFH 

J2 TIMER_SLEEP 

OEC WORD PTR CSIUBXl 

JM2 TXMER_SLEEP 

MOV CL,TIMER_OUT_C0DE 
MOV C KEY_OAT A J , CL 
CALL IC_OROP_OEVICE 
CALL CONV_TO_DROP 

STC 
RET 



CLC 
RET 



. 00** **** 



; Tii» 

; < 
; 



H*dad* 

Jik«n <Jc*uyo 



Ti»*r Counter Ch«ck 
•SUBROUTINE FOR COUNT SEC 



MOV 


OX, 0FF66H 


IH 


AX j OX 


TEST 


AX, 002 OH 


CLC 




J2 


RETTIM2 


MOV 


AX,0800t* 


MOV 


OX.0FF62H 


OUT 


DX.AX 


MOV 


AX. 1 1 00000000000001B 


MOV 


OX.0FF66H 


OUT 


OX, AX 


STC 




RET 
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SOURCE LIKE 



04FE 8B361407 
0302 83FE0O 
0305 7303 
0507 E90102 

05DA C706140700 
0310 8A4403 
0313 3C80 
0513 7333 
0317. 3C20 
0519 ?303 
0518 E98501 

051E 740A 

0320 3C30 

0322 7403 

0324 E9E4 01 

0327 E9D6FA 

032A 9044 04 
032D A2290? 
0530 8A6405 
0333 88268907 
0337 E80000 
053A E80000 
053D E80000 

0540 F9 

0541 C3 

0342 SB 
0543 03D8 
0545 8A44 03 

0348 33 

0349 C3 

034A 2C80 



1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1433 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1443 
1446 
1447 
. 1448 
f449 
1430 
1431 
1432 
1453 
1454 
1435 
1456 
1457 
1438 
1439 
1460 
1461 
1462 
1463 
1464 
1463 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
1474 
1473 
1476 
1477 
1478 
1479 
1480 
1481 
1482 



; 

FORWARD_CMD_CK: 



FORWARD_COME: 



^ ***** + * 

HDLC Forward Coaoand «^ 



MOV SI, tECHO_BACK_FLACJ 

CMP $1,0 

JM2 FORUARD^COME 

JMP TX_CCC_N_RET 



MOV WORD PTR tECHO BACK FLACJ,0 
MOV AL,tSI*3J 
CMP AL,80H 
JNC FORWARD CMDTBL 
CMP AL,20H " 
JNC CCC_CMD_20_7F 
JMP CCC.DROP CMD 



i SI "Data Buffer Addres 

; *0 ECU H Address 

i *1 L 

; *2 Rx Data Length 

t 4-3 Con nand 



CCC_CMD_20_?F! 



COLD_STARTi 
FORCE D_KEY i 



FORUARD_ JUMP t 



J2 FORCED KEV 
CHP AL,30H 
JZ COLD_START 
JMP TX_CCC_N_RET 

JMP RUH 

MOV AL,CSI*4] 
MOV CIC.BYTE3.AL 
MOV AH,tSI+5) 
MOV CKEY_DATAI,AH 
CAUL IC_DROP_DEVICE 
CALL C0NV_T0_DR0P 
CALL KEV__OPERAT ION 
STC 
RET 

POP BX 
ADD BX, AX 
MOV AL,CSI*33 
PUSH BX 
RET 



oo - if co»A«nd 

20 - 7F Coanand 



Cold Start *** 



FOPWARD_CMDTBLi SUB AL,80H 
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SOURCE LI HE 



034C 23FC00 
034F ESFOFF 



0352 
0535 
0556 
0359 
035ft 
05SD 
055E 
036 1 
0562 
0563 
0566 
0369 
056ft 
036D 
036E 
0571 
0572 
0375 
0576 
0579 
037A 
037D 
037E 
0381 
0382 
0383 
0386 
0389 
038ft 
038D 
038E 
0391 
0392 
0395 
0396 
0399 
039A 
059D 
039E 
05ftt 
05A2 
05A5 
05A6 
03A9 
03AA 
03AD 
03AE 
0381 
0382 
0383 
03B6 
0389 
03BA 
03BD 



E97C00 
90 

E99600 
90 

E90000 
90 

E90000 
90 

E9A601 
90 

E9A201 
90 

E99E01 
90 

E99A01 
90 

E99601 
90 

E99201 
90 

E98E01 
90 

E98A01 
90 

E98601 
90 

E98201 
90 

E97E01 
90 

E97A01 
90 

E97601 
90 

E97201 
90 

E96E01 
90 

E96A01 
90 

E96601 
90 

E96201 
90 

E93E01 
90 

E95A01 
90 

E9560t 
90 

E93201 
90 

E94E01 
90 



1483 
1484 
1483 I 

1486 CCC_CMD_ 

1487 

1488 

1489 

1490 

1491 

1492 

1493 

1494 

1493 

1496 

1497 

1498 

1499 

1300 

1501 

1502 

1503 

1504 

1505 

1306 

1307 

1308 

1309 

1310 

131 1 

1312 

1313 

1514 

1515 

1316 

1517 

1318 

1519 

1320 

1321 

1322 

1323 

1324 

1325 

1526 

1327 

1328 

1329 

1330 

1331 

1332 

1333 

1334 

1335 

1536 

1337 

1538 

1539 



AMD AX,OFCH 

CALL FORUARD_JUMP 

JMPTBLc JHP SEND_FUNC_MOD I *0K 

HOP 

JJ1P SEMD_RESPOHSE i 84H 

NOP 

JMP PAY_GR0UP_1 I 88H 

NOP 

JHP PAY_GR0UP_2 ; 8CH 

NOP 

JMP TX_CCC_N_RET ; 90M 

NOP 

JMP TX_CCC_N_PET i 94H 

NOP 

JHP TX_CCC_N_RET ; 98H 

NOP ~~ 

JHP TX_CCC_NJ>ET i 9CH 

NOP 

JHP TX_CCC_N_RET ; A OH 

NOP ~" 

JMP TX_CCC_N_RET i A4H 

NOP 

JMP TX_CCC_N_RET : A8H 

NOP 

JMP TX_CCC_HJ*ET ; ACH — 
NOP " 

JMP TX_CCC_N_RET ; BOH — 
NOP 

JMP TX_CCC.N.RET t B4H 

NOP 

JMP TX_CCC_N_RET ; B8H — 
NOP 

JMP TX_CCC_N_RET ; BCN — 
NOP "~ 

JMP TX_CCC_NJ?ET ; COH — 
NOP ~~ 

JMP TX_CCC_N_RET ; C4H — 
NOP 

JMP TX_CCC_N_RET : C8H — 
NOP 

JMP TX_CCC_M_RET : CCH — 
NOP 

JMP TX_CCC_N_RET : DOH — 
NOP 

JMP TX_CCC_N_RET : £>4H — 
NOP ~ 

JMP TX_CCC_N_RET ; 08H — 
NOP 

JMP TX_CCC_N_RET ; DCH — 
NOP 

JHP TX_CCC__H_RET ; EON — 
NOP ~ 

JMP TX_CCC_N_RET J E4H — 
NOP 

JMP TX_CCC_N_RET ; E8N — 
NOP 



CIn©3 
CInoJ 
CI no 3 
CIno3 
UnoJ 
CIno) 
tlrto] 
tlnol 
CBenJ 
CBcnJ 
CBerO 
CB*pi3 
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HEWLETT-PACKARD I 8086 Assembler 
SOURCE LINE 



03BE 


E94A01 


1340 




03C1 


90 


1341 




05C2 


E95300 


1342 




03C3 


90 


1343 




03C6 


E9E300 


1344 




03C9 


90 


1343 




03CA 


E93A00 


1346 




D3CD 


90 


1347 




03CE 


E99300 


1348 








1349 


; 






1330 


j ************ 






1331 


; 


03DI 


2403 


1332 


SEHD_FUNC_MOD: 


05D3 


74 07 


1333 




03D3 


3C01 


1534 




03D7 


74 OD 


1333 




03D9 


E92F01 


1556 








1337 




05DC 


8A6404 


1558 


S_F_M_SET : 


03DF 


88263 008 


1539 




03E3 


E92301 


1360 








1361 


j 


03E6 


B400 


1362 


S_F_M_CLR : 


03E8 


88263308 


f363 




03EC 


E91C01 


1564 








1S65 


; 


03EF 


8A263308 


1566 


SEND_RESPONSE : 


05P3 


80FC00 


1367 




05F6 


74 IF 


1368 




03FB 


8A6403 


1369 


YES^SEND: 


03FB 


88263408 


1370 




03FF 


2403 


1371 




0601 


A21607 


1572 




0604 


FE 063308 


1373 




0608 


FE 0633 08 


1374 




06 OC 


BE31 08 


1373 




06 OF 


A1 0014 


1576 




0612 


8904 


1377 




0614 


E9D600 


1378 








1379 




0617 


E9F1 00 


158 0 


H0_5END : 






1381 








1582 








1383 




061A 


24 03 


- 1584 


ECHO_BACK_CMD i 


061C 


A21607 


t585 




061F 


AIO0J4 


1586 


ECHO_B*CK__SURU : 


0622 


8904 


1387 




0624 


E9C600 


1588 








1589 








1590 








1591 




0627 


8B5C05 


1592 


DISPLAY_HEMORYt 


062ft 


8A4403 


1593 




06 2D 


A20314 


1394 




0630 


8A4404 


1393 




0633 


BE 0414 


1396 





JHP TX_CCC_N_RET j ECH 

MOP 

JMP ECHO_BACK_CMD ; FOH — 
HOP 

JHP FORCEDJTUNE ; F4H 

MOP ~~ 

JMP DISPLAY_MEMORY i F8H 

NOP 

JMP STORE_MEM0PY ; FCH 

***** Send Function Response *************************** 



AND AL.3 

JZ S_F_ri_SET 

CMP AL,1 

J2 S_F ti CLR 

JMP TXICCC_N_RET 

MOV AH,tSI+4J 

MOV tSEND_ENABLE3, 

JHP TX_CCC_N_RET 



AH 



MOV AH, 0 

MOV ESEND_1NDEX3, AH 
JMP TX_CCC_N_RET 

MOV AH, CSEMD_INDEX3 

CMP AH, 0 

J2 KO_SEND 

MOV AH,tSI+33 

WOy ISEND_CHDJ?ESP3,AH 

AND AL,3 " 

MOV CREVERS_CHANEL3,AL 

INC BYTE PTR CSEND_INDEX3 

INC BYTE PTR tSEND INDEX! 

MOV SI j SEMD_ADDRE3S 

nOV AX.tECU_ADDRE5SJ 

MOV £S13,AX 

JMP TX_CCC_RUN 

JMP TX_CCC„N_RET 



80 - 33 Co»m»nd 



82 - 83 Command 



80 Command 



81 Coa»*nd 



84 



67 Command 



Echo B»cit Co»»»nd 



AND AL,3 

MOV t REVERS_CH*MEL 3 . AL 
MOV AX,tECU_ADDRESS3 
MOV tSI3,AX 
JMP TX CCC RUN 



; Command >« OFOH 

; Reverse Channel Command 



Display Memory ******* 

MOV BX.tSI+5) 
MOV AL,CSI*33 
MOV CTX_C0HriAND3»AL 
MOV AL,7si+4 3 ; SI 

MOV SI.TX BUFFER ; *1 



<<< Display Memory >-> 



— ECU Address H 
ECU Address L 
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• SOUPCE LINE 



0636 
0639 
0630 
063F 
0641 
0643 
0644 
0649 
0647 
0649 
064C 



A202I4 

81FB0080 

7310 

8A27 

9824 

46 

43 

FEC8 
73F6 
BEOOM 
E99E00 



064F 81 E3FF7F 
0633 268A27 
0636 8824 

0638 46 

0639 43 
063A FEC8 
063C 75F3 
06SE BE0014 
0661 £989 00 

0664 BB3C03 
066? 8A44 03 
066 A A20314 
066D 8A4404 

0670 A20214 
0673 B1FB0080 
0677 730E 

0679 8A6407 
067C 8827 
067E 46 
067F 43 

0680 FEC8 
0682 73F3 
0684 E984 00 



0687 
0688 
068F 
0691 
0694 
0697 
069A 
069B 
069C 
069E 
06 AO 



81E3FF7F 

81FB0001 

7303 

E97700 

8A64 07 

268827 

46 

43 

FEC8 
73F4 
E96800 



06A3 83C602 
06A6 E80000 
06 A9 E93F00 



1597 

1398 

1599 

1600 

1601 

1602 

1603 

1604 

1605 

1606 

1607 

1608 

1609 

1610 

1611 

1612 

1613 

1614 

1615 

1616 

1617 

1618 

1619 

1*62 0 

1621 

1622 

1623 

1624 

1623 

1626 

1627 

1628 

1629 

1630 

1631 

1632 

1633 

1634 

1633 

1636 

1637 

1638 

1639 

1640 

1641 

1642 

1643 

1644 

1645 

1646 

1647 

1648 

1649 

1630 

1631 

T632 

1653 



TX TRNS2: 



DISP_MEN_3317j 
TX TRNS3: 



STORE_nEnORY: 



ST_TRNSZ: 



ST0R_rtEM_33irr 



ST_TRNS3: 



CCC_DROP_CHD t 



♦2 
♦3 

♦ 4 
♦3 
♦6 



Rx Length 
Co*«»nd 

Tx Length 
Tk Address L 
Tx Address H 



Back Up Memory Display 



<<< Store neaory >>> 



IIOV £TX_LENGTH3.AL 

CUP BX,8000H 

JNC 0ISP.nEH.3317 

nov ah,cbx3 

MOV t$M,AH 

INC SI 

INC BX 

DEC AL 

JN2 TX_TRNS2 

nOV S1,ECU_ADDRESS 

JNP TX_CCC_RUN 

AND BX, 7FFFH 
tlOV AH»ESiCBX3 

nov isi3,an 

INC SI 

INC BX 

DEC AL 

JNZ TX TRNS3 

MOV SI.ECU_ADDRE3S 

JttP TX_CCC_RUN 

nOV BX, [31+53 

nOV AL,CSl+33 

NOV [TXj:OnnAND3,AL 

nOV AL, tSI+43 

NOV t TX_LENGTH3 , AL 

CMP BX,8000N 

JNC STOR_HEn_3317 

HOV AH,t3I+73 

nOV CBX3,AH 

INC SI 

INC BX 

DEC AL 

JNZ ST_TRNS2 

JHP TX_CCC_N_RET 

AND BX,7FFFH 
CMP BX,100H 
JNC ST_TRHS3 
JHP TX^CCC.N^RET 
NOV ANTfSl+73 
HOV ESsCBX).AN 
INC SI 
INC BX 
DEC AL 
JNZ STJTRNS3 
JNP TX_CCC_N RET 



CCC > Dat* Proctfior > Drop Proctfsor 

ADD SI, 2 

CALL LOAD_TO__DROP 
JMP TX_CCC_N_RET 





SI 


ECU Address H 




♦ 1 


ECU Address L 


i 


♦2 


Rx Length 


) 


♦3 


Co»»and 


* 


+4 


St Length 




♦3 


St Address L 




♦6 


St Address H 



; Back Up Ne»ory Display 
; Sofcowa Interrupt Table 



j ************ Forced Tuning - — Nth Ccnve 
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SOURCE LINE 



06AC 
06AF 
06B2 
06B3 
0668 
06BB 
06BE 



8A44 04 
A22807 
EBO00O 
E80000 
8A3C03 
80FB64 
7312 



06C0 E80000 

06C3 E80000 

06C6 E80000 

06C9 EBOOOO 

06CC EBOOOO 

06CF E93900 

06D2 E80000 

06D5 E93300 



0608 BE 02 14 
06DB BB0207 
06DE C6 0441 
06Et C6440100 
06E3 83C6 02 
06E8 B04 0 
06EA E952FF 



06ED A0>907 
06F0 3C00 
06F2 7317 

06F4 8A4C02 
06F7 FECI 
06F9 FECt 
06FB 8 0F903 
06FE 7302 
0700 BI03 
0702 8B0E1807 
0706 EB41FB 
07 09 F9 
07 OA C3 



070B F8 
07 OC C3 



1694 ; 

1633 FORCED_TUNE: 

1656 

1657 

1638 

1639 

1660 

1661 

1662 i 

1663 FORCED ONr 
1664 

1665 
1666 
1667 
1668 

1669 ; 

1670 F0RCED_OFF: 
1671 

1672 ; 

1673 ; *********** 

1674 ; 

1673 SPECIAL_SPU 1 
1676 
l'677 
1678 
1679 
1680 
1681 
1682 ; 
1683 
1684 

1685 TX_CCC_RUNi 
1686 
1687 
1688 ; 
1689 
1690 
1691 
1692 
1693 
1694 

1693 TX VOSHI: x 
1696 
1697 
1698 

1699 ; 

1700 j 

1701 ; 

1702 TX_CCC N RET i 
1703 

1704 ; 

1703 J 
1706 t 
1707 
1708 
1709 
1710 



MOV AL,rSI*43 
MOV CIC_BYTE3,AL 
CALL IC^OROP.DEVICE 
CALL COHV_To2oROP 
MOV BL,ts7*3? 
CMP BL,100 
JHC FORCED_OFF 

CALL B1N0EC_LED 
CALL LED_VIEW_TBL 
CALL SPU_LED_DISP 
CALL RUN_CONVERTER 
CALL UAKEARJ_OE_OM 
JHP TX_CCC_N_RET 

CALL OP_SPU OFF 
JMP TX_CCC_N_RET 



; SI ECU H Addres* 

** *t L Address 

: *2 Tx Data Lendth 

; +3 Command EOH 

J +4 Convert*^ MO. 

; *5 Tuning Channel 



SPU to CCC Send 



MOV SI,TX LENGTH 
MOV BX,INDEX_RX 1 
WOV BYTE PTP CSn.63 
MOV BYTE PTR ESI+13,0 
ADD SI ,2 
MOV AL,64 
JMP TX_TRNS2 

itt«i*89»fisiR8 send to ccc WMBuwnannnnnwuBvnnwns^uitnntt^n 

MOV AL,CTX_BUSY FLAG 3 
CUP AL,0 
JN2 TX_CCC_N_RET 

MOV CL,tSI*23 
INC CL 
INC CL 
CMP CL,3 
JMC TX YOSHI 
MOV CL?3 

MOV CTX_BUSY_FLAG1,CL ; itt SI — 
CALL WDLC_TX_START ; ctt CL -■ 

STC 
RET 



CLC 
RET 



TX_RUN_SUB i 



— Start Address 333 

- Data Length 33] 
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HEWLETT-PACKARD* 6086 assembler 
SOURCE LINE 



07 OD BA0001 
0710 EC 
0?lt 8AE0 
0713 BA0201 

0716 EC 

0717 A300M 
071A C3 



071B BE0003 
071E BBOOOO 
0721 C600FF 

0724 43 

0725 81FB8000 
0729 75F6 
072B C3 



072C BE 00 06 
072F BBOOOO 
0732 26C60000 

0736 43 

0737 81FB0003 
073B 75F3 

07 3D C3 



073E 
0741 
0744 
0745 
0746 
074B 
074E 
0730 
0733 
0737 
0739 
075C 
073F 



E80300 
E90000 
3B 

A31C07 

BE8003 

BBOOOO 

8900 

83C302 

81FB8000 

73F3 

ES0300 

E90000 

58 



1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
t743 
1744 
1745 
1746 
1747 
1748 
1749 
1730 
1731 
1732 
1733 
1754 
1753 
1756 
1737 
1738 
1739 
1760 
1761 
1762 
1763 
1764 
1763 
1766 
1767 



I ************* 

.************* 
,************* 



Subroutine 



*****************************•**********." 
**********•************ , ***•********* , •***** 
***************************************** 



ECU_ APRS — READ i 



; ************ 

1NIT_T1H_TBLi 
IHIT _TIM_LP: 



7 

, ************ 

J 

INIT_EV_TIHEP-: 
INIT_EV_1 i 



ECU Address Re»d Routine 

HOV DK , ECi)_L_ADDRESS 
IN AL#DX 
MOV AH,AL 

MOV DX , ECU__H — ADDRESS 
IN PL* DX 

MOV CECU_AD DRESS 1, AX 
RET ~~ 

Timer Table Initialize 



AH - L . AL * H Addrex 



************************** 



HOV SI <TIHE_TABLE 
nov BX,0 

nOV BYTE PTR CSmBX3,DFFH 

INC BX 

CHP BX,128 

JNZ INIT_TIH_LP 

RET 

Event Timer T»ble Initi.li=« 
HOV SI,ES_EVENT_TIHER 

nov bx,o 

nOV BYTE PTR ES 1 t SI JEBXJ , 0 
IHC BX 

CttP BX. 128*6 
JNZ INIT_EVJ 
RET 



*********************** 



JUHP.ADDRESS T.ble Initialize *************-**" 



INIT_OUHP_TBLl 
INIT_UA_DOKO: 

INIT_JUMP_LPi 



BA$E_UA_DDKOi 



CALL INIT_WA_DOKO 
JMP OP.INIT1AL 
PBP AX 

HOV C1NIT_P0INT3,AX 
MOV SI, JUMP_AD DRESS 
MOV BX,0 

nov c$ntBX3,AX 

ADD BX,2 

CMP BX,128 

JNZ INIT_JUMP_LP 

CALL BASE_WA_DOKO 

JMP BASE_ROUTINE 

POP AX 
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HEWLETT-PACKARD t 8086 AffstabUr 
SOURCE LINE 



0760 


A31 A 07 


t 768 




MOV CBASE_P0INT3 , AX 


0763 


C3 


1 769 




RET 






1 770 


) 








1 771 




BASIC AUTHO T*bla Initialize 






1 772 


y 




0764 


8E0001 


1 773 


INIT AUTHO TBL: 


MOV SI,PC_FC_LIST 


U f Of 


nnnnnn 


1 774 




HOV BX.O ™ 


076A 


UDVVwv 




.IIIMIf fl » 


MOV BYTE PTR tSUCBXl 0 




43 






INC BX 


AT*£.Er 


oirDUvUl 


I t r « 






0772 


73F6 


1 778 










1 77Q 


i 




0774 


DLO VUI 


1 780 




MOV <5I RACTP AUTHO 


0777 


Rgfli no 

ww v ? ■ V V 


1 781 




MOV BX , 1 


077ft 


wo w u<jr 


1 782 


JUN ! 


MDV RYTF PTC rCTlfRVI 7CU 


0770 


43 


1 7AT 




IHC 8X 


Uf it 


0*r DSN 


1 784 




PMP RV Qfl 


Urol 


73F7 


1 7ft^ 

1 rc9 




IU7 IIIM 


0783 




1 796 




RET 






1 7D7 




















1 789 


; 




0784 


DPI AAA 
DEI 1 UUU 


1 790 


TuiT U1CU TOI • 




0787 


nan nnn 


1 




hau aw a ■ 


DroH 




1 f vz 


TutT UTCIJ ID* 


MMII All Qt 


Ur oL 


err a 


1 * 7J 




TUP A LI 


078E 


80CC30 


1 794 




UK AH , 3 OH 


Or 7 1 


C60 03 0 


1 r 79 




HOV BYTb PTR 1 5 I J loX J , 3 OH 


Mr r*+ 


OOP VVD 


V 796 




MOU OVTC DTD f Ct TfOVAfll nu 






1 » ?f 




IHC BX 


A900 


A7CDAO 
(Mr DUO 








0798 


75ED 


1 799 




JHZ INIT_VIEW w LP 


079D 


C3 


1 800 




RET 






lOAl 
lOUl 










* D A4 


* * 


EVENT T«b l« MODE InitlAliXt 






t 8 03 


1 




Of 9E 


oBQOOo 


1 8 04 


EVEN T — DftTfl^ CL ; 


HOV BX , ES_EVErlT_T I MER 


07ft 1 


ZoC* 0* r r PF 


t 909 


CM I HRKU I 


nOV WORD PTR E5 ! CBX J , 0FFFH 


07A6 








Ann dv ^ 


07A9 


Q 1 CD Aft AO 


t fi A7 




CnP BX, fcS_EVENT_TIr1ER+1 *B*b 


07AD 


72F2 


1 8 08 




«fC CHIHARU 






1 O AO 
• O 117 


I 




07AF 


8E0009 


1810 




r»L|Y Oi,tYtnl NU rKtW 


07B2 


BI20 


1811 




HOV CL,32 


0784 


C7444001 00 


1812 


LP1 : 


HOV WORD PTR CSt+32*21,l 


0789 


83C602 


1813 




ADD SI ,2 


076C 


FECI 


1814 




INC CL 


07BE 


80F93F 


1815 




CMP CU63 


07C1 


73F1 


1816 




JNZ LP1 






1817 


; 




07C3 


BE0009 


1818 




HOV S1,EVENT_N0_FREQ 


07C6 


8B0002 


1819 




mov bx,ch.no"freq 


07C9 


B140 


1820 




MOV CL,64 


07C8 


8807 


1921 


LP2.* 


MOV AX, CBX J 


07CD 


89848000 


1822 




MOV CS 1+64*23, AX 


07D1 


83C602 


1823 




ADD SI, 2 


07D4 


83C302 


1824 




ADD BX,2 



S4,S3,S2,S1 S0,C2,C1, 
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07D7 


FECI 


1823 




07D9 


80F9BO 


1826 




07DC 


73ED 


1827 








1828 


* 


07DE 


C3 


1829 








1830 


i 






1 831 


• ************ 






1 832 


i 


07DF 


BE2000 


1 833 


INIT__CODE i 


07E2 


8B000O 


1 834 




07E3 


C7000000 


1833 


INI T_COPE_LP t 


07E9 


83C302 


1836 




07EC 


83FB1 0 


1837 




07EF 


73F4 


1838 




07F1 


C3 


1839 








1840 


* 






1841 








1842 


i 


07F2 


C7063A0703 


1843 


FREO_CALC t 


07F8 


890000 


1844 




07FB 


B84000 


1843 




07FE 


48 


1846 


CAL„STDA: 


07FF 


EB1300 


1847 




08 02 


3D0000 


1848 




0605 


7SF7 


1849 




0807 


B9FF00 


1830 




OB OA 


B84000 


1831 




080O 


48 


1832 


CAL.STDBr 


-080E 


EBOfiOO 


1833 




0811 


3D0OOO 


1834 




0814 


73F7 


1833 




08-16 


C3/ 


1836 








1837 




0817 


80E120 


1858 


FREQ_CAL : 


081 A 


30 


1839 




08 IB 


8BD0 


1860 




0810 


734E 


1861 




081F 


3DO000 


1862 


UP64_t>r 


0822 


74 3 A 


1863 




0824 


303F00 


1864 




0827 


7435 


1863 




0829 


3D0600 


1866 




082C 


7333 


1867 




082E 


3D0400 


1868 




0831 


7333 


1669 




0833 


BB4B01 


1870 




0836 


F6263A07 


1871 


MULT I t 


083A 


03C3 


1872 




083C 


80F900 


1873 


ADDER t 


0B3F 


7400 


1874 








1873 


it it 


0841 


80E4 03 


1876 


ADDER_1 t 


0844 


FB 


1877 




0843 


D0C4 


1876 




0847 


D0C4 


1879 




0849 


D0C4 


1880 




084B 


D0C4 


1881 





INC CL 
CMP CL,128 
JNZ LP2 

RET 

PC_CODE t PR_CODE Initialize ******************* 

MOV 6I,PC_C0DE 
MOV BX,0 

MOV WORD PTR CSIHBX3,0 

ADD 8X,2 

CMP BX,16 

JNZ INIT_CODE_LP 

RET 

Converter Frequency Calculation ************* 



MOV 

MOV 

MOV 

DEC 

CALL 

CMP 

JN2 

MOV 

MOV 

DEC 

CALL 

CMP 

JNZ 

RET 

»-»STD FREQ. 
AND 
PUSH 
MOV 
JNZ 
CMP 
JE 
CMP 
JE 
CMP 
JNC 
CMP 
JNC 
MOV 
MUL 
ADD 
CMP 
J2 
ADD 
AND 
CLC 
ROL 
ROL 
ROL 
ROL 



WORD PTR DS:CMUL_ADR3,HUL_N0 



CX,0 
AX, 64 
AX 

FREQ.CAL 
AX, 0 

CAL_STDA 
CX, OFFH 
AX, 64 
AX 

FREQ_CAL 
AX, 0 

CAL_STDB 



; A-CABLE 



;B -CABLE 



CALICULATXOH SUBROUTINE* 
CL,00100000B 
AX 



; B— CABLE »o«*>UP64 



: CHANNELL APE FROM 6 TO 62 
iCHANNELL ARE FROM 4 TO 3 



DX,AX 
UP64 
AX, 0 
ZERO 
AX. 63 
ZERO 
AX, 6 
CH6.62 
AX, 4 
CH4_3 
BX,331. 

8YTE PTRDS(CMUL ADR 3 :CHJIO*3 
»X,BX :CH_N0*3*OFFSE 
CL,0 
ADDER 1 

DX,64 i64 OR 63 ?????? 

AH, 0000001 IB 

AH 
AH 
AH 
AH 
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rulf D8T_m»)H.otT 

LOCttt IOH OVJCCT COOf LIKE 



MEULETT-POCKAPDi 8084 A***»bl«r 
SOUItCC LINC 



8840 D0C4 
0B4F DOC 4 
0*31 ORtf 
0833 B80002 
0894 68F2 
0858 03F2 
0831* 8900 
08SC 38 
0830 C3 

089C bboooo 

084 I EBD9 

8813 883701 
0844 EVCf 

0S48 BB4D01 
084B CBC9 

0840 83C240 
8870 EBOD 



0873 BE00B3 
0873 8931*0 
0B78 898C8EO0 

487C 89444 0 
0B7T 898C9200 

0883 898840 
088ft 89 8C 94 00 

088A B98E40 
088D 898C9900 

0891 899340 
0894 898C9CD0 

0898 899948 
0S9B 898CA000 

089F 899*49 
08*2 898CM00 
08A6 C3 



08«7 
08*A 
0900 
09AF 
0882 
8883 
0887 
0889 



0E2OO8 
E80000 
7213 
8E2888 

8A44«| 

3CB1 
7400 
3C04 



1882 
1883 
1884 
1883 
1984 
1087 
1888 
1889 
1898 

189! | 

1882 ZERO! 
1993 
189* 
1893 CH4_62i 
1894 

1897 # — 



KOL 


AM 


BOL 


ON 


OB 


AH.CU 


HOV 


BX.Ol_KO.FRtO 


nov 


tl.DX 


»oo 


91, DK 


IfOV 


CBX3CSIJ.AX 


ror 


ox 


BET 




HOV 


AX.O 




ADDER 



:$TQR£ ON 4 OS 



8X.343 
MULT I 



1898 CH4_3i 
1899 

1900 J 

1901 UP44t 
1902 

1903 i 

1904 i »#•••••••••* 

1903 I 

1904 CMi»IMCL_H09CIi 
1907 

1908 
1909 t 
1910 
1911 

1912 l 
1913 
1914 

1913 t 
I9K 
1917 
1918 | 
1919 
1920 
1921 I 
1922 
1923 
1924 i 
1923 
1924 
1927 

1928 i 

1929 i **••»•-*•••• 
1939 I 

1931 D80P_RE9P0H$E t 

1933 

1933 

1934 

1933 

1934 

1937 

1938 



HOV 



BX.333 
rtULTI 



JttP 

J*p*n CH»rwi*l Mo**» 

nov 6I,CH_H0„FRE9 
HOY CX.4031N 
rtOV tSl*71*23,CX 

HOV CX.4044W 
KOV I8I*7?*2). cx 

HOV CX.4Q98H 
«0V tS!*74*2).CX 

HOV CX.409EH 
"OV CSI*7«'2),CX 

HOV CX.4D93H 
HOV tSI*78*2>.CX 

nOV CX.4099M 
n0V CSI*90»2).CX 

nOV CX,«09FM 
HOV C8I*83«2).CX 
RET 



OX, 44 
UP<*_0 



; J«o*n 3 
i <J*p«n 4 
i J»o«n 4 
» Jftp** 8 
t 4*pan 10 
I J*P*n 12 



Drop Processor R* spent* no rniblttttu 

nov st,F»on aB oeF_BF 

CALL L0ftD_F80H_W0R : Drop Proc«*»or k»r* no OBf D«ta 

JC PROPER ESP HOP 
TOV S!,FR0ff_,9BF_8F 

HOV OL.CII+13 f *_ > » Co--lftd 

CKP AL.1 

JZ DR0PJl£SP_01 

CRP AL.4 



mo FB0R.0Sr.8F nl utu*u 



08BB 740B 
08BD 3C84 
08BF 7303 
080 E99F00 

08C4 F8 
08C3 C3 



08C6 EBFC 

O0C8 8A44 02 
09CB A22C07 
08CE E80000 



08DI 
0804 
08D? 
08DA 
08DC 
08DF 
09E1 
08E3 
08E7 



8E2008 

8A4C03 

80F900 

7466 

BF6000 

B700 

8A1E2C07 

03DB 

8121FEFF 



08EB 8A6C04 
08EE 80FDOO 
08F1 74 02 
08F3 EBCF 



08F5 
08F8 
08FB 
08FD 
0900 
0903 
0906 
0903 
09 0C 
090F 
091 1 
0913 
0916 
0919 
091B 
091D 
091 F 
0922 
0924 
0926 
0929 
092C 
092D 



8ft 34 05 

80E204 

7431 

805405 

E80000 

60E280 

7411 

0P262607 

80E401 

7518 

0804 

E8000D 

E91000 

8*24 

343F 

2004 

E8O000 

22C4 

74 03 

E80000 

E80000 

F8 

C3 



092E 803405 
0931 80E202 
0934 74 0ft 
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1939 
1940 
1941 
1942 
194$ 
1944 
1943 
1946 
1947 
1948 
1949 
1930 
1931 
1932 
1953 
1934 
1933 
1936 
1957 
1958 
1959 
1960 
1961 
!962 
1963 
1964 
1963 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
19B0 
1981 
1982 
1983 
1984 
1983 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1993 



DRDPJ?ESP_NOP l 



JZ DROP_RESP_04 
CMP AL,84H 
JNZ DROP_RESP_N0P 
JMP DR0P_RE$P_84 

CLC 
RET 



Kev Det» Hone 



-> CY-0 



DROP RESP.01 i JMP DR0P_RESP_N0P 



»tsn«t*i 3»»»»r+2J«"*""" 

rontpow. detects 

■tSI3"»t+l )«»t+2 3«»C+33C+43"C + 5 3* 



DROP_RESP.04 t 



RESP_STATUSt 
RECENT_ON: 

C0NV_$«_1 : 
CONV_SU_0: 

CONV_SW_SET : 
1 

KEY_DEPRESS i 



MOV AL,C3I+23 
MOV IID_BYTE3.AL 
CALL JD.DROP.C'EVICE 

MOV Sl,FROH_OBF_BF 
MOV CL,tSI«-33 J 
CMP CL,o ; 
JZ RESP_VLF_ERR 
MOV DI.VLF_ERROR.MAP 
MOV BH,0 
MOV BL,EID_BYTE3 
ADD BXjBX 

AND WORD PTR CDI 3CBX3 . OFFFEH 

mov ch # esi+4 3 ; 
cup ch,o 

JZ RESP.STATUS 
JMP DROP_RESF_NOP 



t 04 3 E ID_BYTE3 C 023 1 003 CSTATU* 3 
~* 00 +J* 



02 00 ** 



MOV DL,ESI*53 

AND DL,4 ; S * * 

JZ KEY — DEPRESS ; * 

WOV DL7tSI+53 ; 
CALL CONV_$V_BIT_AL I 
AND DL,80H ; 
JZ CONV_SW_0 t 
MOV AH,IDROP_NOJ 
AKD AH, 1 
JNZ CQNV_SU_SET 
OR ESI3,AL 
CALL JUMP_ADRS_IHir 
JMP CONV_SW_SET 
MOV AH, ESI 3 
XDR AL.3FH 
AND tSI3,AL 
CALL DR0P__8IT_AL 
AND AL, AH 
JZ CONV_Stf_$ET 
CALL JUMP_ADRS_INIZ 
CALL JUMP.ADRS^INIT 
CLC 
RET 



Status 3 
* P 



* I 

SPU Recent Power ON 
I 

Converter Select SW 



10/19 Henkou 



MOV DL,ISI*33 ; 
AND DL,2 t 
JZ ELSE — STATUS 



Key Currently Depressed 



273 



01 67237 



HEUlETT-PaCKARD: 8086 assembler 
SOURCE LINE 



0936 B01C 
0938 A28907 
0938 E80000 
093E F9 
093F C3 

0940 FB 

0941 C3 



0942 
0943 
0948 
094A 
094E 
0930 
0952 
0933 
0936 
093 A 
095C 
095E 
096! 
0962 



E60000 

8E8000 

B700 

8A1E2C07 

03D8 

8800 

030200 

3301 00 

8900 

D0C8 

7303 

E80000 

F8 

C3 



0963 8A4CD3 
0966 80F900 
0969 742D 

096B 8A64 02 
096E 88262C07 

0972 E80000 

0973 E80000 

0978 8A6C04 
097B 882E8907 

097F BE8000 
0982 B700 
0984 8A1E2C07 
0988 03DB 
098A 8120FEFF 

098E 80FDFF 
0991 7402 

0993 F9 

0994 C3 

0993 E80000 

0998 F8 

0999 C3 



1996 
1997 
1998 
1999 
2000 

2001 ELSE_3TATUSi 
2002 

2003 ; 

2004 RESP_VLF_ERRi 
2003 

2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2013 

2016 VLF — ERR_RET i 
2017 

2018 ; — «««« 

2019 DR0P_RESP 84: 
2020 

2021 

2022 ; 
2023 
2024 

2023 ; 
2026 
2027 
2028 j 
2029 
2030 
2031 ; 
2032 
2033 
2034 
2033 
2036 
20X7 ; 
2038 
2039 
204 0 
2041 

2042 j 

2043 SEHS_STATUS: 

2044 RE£P_84 NRETi 
2043 

t 



2046 
2047 
2048 
2049 
2050 
2031 
2032 



MOV AL,KEY_PUSH_CODE 

MOV CKEY_DATA3,AL 

CALt DROPJTOJTONV 

STC 

RET 

CLC 

RET 

CALL DRQP_TO_CONV 

MOV SI,VLF ERROR MAP 

MOV BH,0 

MOV BL,tID BYTE J 

ADD BX,BX 

MOV AX, CSI 3CBX3 

ADD AX, 2 

XOR AX,1 

MOV CS13CBX3,AX 

ROR AL 

JMC VLF_ERR RET 
CALL JUMP ADRS_1H1T 
CLC 
RET 



MOV CL,t$t+33 

CMP CL,0 

JZ RESP_84_NRET 

MOV AH,CSI+23 
MOV CID_BYTE3,AH 

CALL IDJ>P0P DEVICE 
CALL DROP_TO~CONV 

MOV CH,tSI*43 
MOV CKEY_0ATA3.CH 



MOV SI,VLF ERROR MAP 
MOV 6H,0 " 
MOV BL, t ID BYTE 3 
ADD BX.BX ~ 

AMD WORD PTR LSI 3 tBX 3 , OFFFEH 



CMP CH,0FFH 
J2 SENS_STATUS 
STC 
RET 

CALL SPU_STATUS_REQ 

CLC 

RET 



C 84 3 1 1 D/DROP 3 C 0 1 3 C r E Y 3 
< AH > « ID_BYTE 

> COMV_NO , DR0P_N0 , DEVICE. 



Push Key Board > CY»1 

OFFH > Ho K«y Stroke 



GLOBAL 



SPECIAL_SPU_1 
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2053 


EXTRN 


2054 


EXTRH 


2055 


EXTRH 


2056 


EXTRH 


2057 


EXTRH 


2058 * 


EXTRH 


2059 


EXTRH 


2060 


EXTRH 


2061 


EXTRH 


2062 


EXTRH 


2063 


EXTRH 


2064 


EXTRH 


2065 


EXTRH 


2066 


EXTRN 


2067 


EXTRN 


2068 


EXTRH 


2069 


EXTRH 


2070 


EXTRH 


2071 


EXTRH 


2072 


EXTRH 


2073 


EXTRH 


2074 


EXTRH 


2075 


EXTRH 


2 076 


EXTRN 


2077 


EXTRN 


2078 


EXTRN 


2079 j 




2080 


EXTRH 


2081 


EXTRH 



power det_chd 
load_frohIdpop 

LO«Oo_DROP 

$PU_STATU$J*EQ 

I0J>R0P_DEVICE 

IC_PPOP_DEVXCE 

COHV_SW_BIT_AL 

DROP_BIT_AL 

SPU RELAY OFF 

spiTcleapIdisp 

EVENT_LED_OFF 

DROP MAP SET 

KEY_0PERATION 

COHVJTO_DROP 

DROPJTO_CONV 

BINDEC_LED 

LED_VIEU_TBL 

SPU_LED_DISP 

runIcohverter 
wakeari_de_on 
op_spu_off 
op~initial 
base routine 
juwp_adrs i nit 
juhp_adr$_ihi2 
device_hap_set 

PAY_CROUP_t 
PAY CROUP 2 



Error** 
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84 
83 
88 

B9 

102 
104 
1204 
1163 

116? 
1201 
119* 
1392 
1409 
136 
1244 

14* 

230 
231 
1160 

100 
103 
1931 
1948 
1930 
2019 



1213 
120 
142 
01 

9? 
1364 
91 
1386 
16f 
1278 
1723 
232 
273 
2001 
I MB 
182 
183 
184 

tec 

42 

1804 
123 



133 
914 



» r TOOL 
CTSL.I 

CTBt_l_COlWT 
CTfrL.2 
CT8L_2_C0VKT 
DCVIC£ HAP SET 

CEVICE_HO_B!T 

DtV_|M|T_LP 
DEV_n£XT 
DEV_ftESP_WT 
fEV_$u 0~ ^ 
DEV_SU~| 

01 SPLAY ItCHQftV 

0t9r^rtCM_33»r 

DOWN FLAC 
DPO*»~OCC£S$ 

0R0P_Ctfl>~8F 

OROP_em>~POPT 

D*tOP_DA?A POPT 

DROP.IHIT^LP 

DROP^flAP SET 

D»OP_MO ~ 

W>OP_KOJBIT 

OPOPJfESPONfiE 

OROP.PCSP 01 

O8DP_PESP~04 

D»0P_PESP~94 

w»op_»cspIhop 
w»op_to^comv 

DPP_H£XT 
0*1 
DSIS 
032 

ECW_B»>Clf~PLOC 
ECHO.BftClTsUPV 
ECU.ADDPESS 
ECU A0P5 HEM 
ECU. ADOS READ 

ecu_M_ftODREss 

ECUJ^OOOPEM 
CLSE.3TATU9 
CO I 

IS_»OCK_UF 
ES_8aCK_UP_1 
ES.BACK »JP~2 

cs_evEHT_T7nep 

CVtMT^CHAMKEt 
EVEHI.DAT A CL 
EVEHT.EHA9LE 
EVEMT^lCCV C0f>E 
EVEM T_LED_OFF 
EVCHT HO FPGO 
EXIT 



pe PtFcoeNctt 

A 441.777.901,836 

A 444.778.798.873 

a 443.718.732 

a 434.403.484.737 

E 1223. 1227. 1229. 1231 



123*1. 1233.2078 



11*8.1200 
121 1 
1 193 

I 1*9. 1177. 1181. 1 199 
1173 

1346 
1399 



e 1983.2060 



791 

681 .829 
U18 

1223, ?a*4 
1194. i9r6 

1244 
1937 
1939 
1942 

1*33. 194», i»48. 1947 
1999 . 20*4 .2027 . 2967 
1 1*1 

121 .122.123.123. 126.127. 
143.144. 143.147 

«. 83. 04. 83. 86. 87. 88. 89.90. »t. 92. 93. 94. 93.94. 97. 9*. 100. 101. 102. 103. 104. ICS. 106. 108. 10*. 110. 113 
1342 

447,922,1016.1110.1446.1431 



.128. 130. 131.1 "U. 133. I 34. ITS. 136. 1 37. 138 



1*2. I6S. 164.9*9. 1006. 1376.131)6.14*4. 15 l£.i: 
1243 

441,1278 
t7i8 
1723 
1993 

1334 

48A.4«9. 133?. 1337. 1339. I*** i ?6 7 , • 748 . H7l 
477.499.1331.1340.1 374 
131*. 1743. |no4. 1807 
1316. «34t 



1206.2043 
181 0. i9i* 
883.899.899 



30 
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3VII80L 


TYPE 


PCFEPEKCeS 




A20BM 


A 


73.74.75,7* 


299 


OCHC 


A 


34?.34*.334. 3*2.370.373,377.391.339.3*9 371.374 *?2 *A4.*lft 








• 071 .10*7.1 0«B.» 002. 1934. 193*. 1082.1083, 1091 .19*3.10*7,1 |*0 


230 


•CMO 


• 


323. 333. «39. *32 


1*73 


•»DC* 


* 


I«i3 


1*7* 


OJ>C>E*_l 


A 


l».*4 


I«M 


OLOMO^CNECK 


O 




:m 


A3C I l_AD 


A 




2N 




A 




212 


03CU_Ct 


A 




Sit 


ASCM.CO 


A 




213 


ASCII..DE 


A 




297 


A5CI1.ER 


A 




210 


Ascii rc 


A 




217 


*»C I l_NO 


A 




21* 


BSC I tJ*V 


A 




211 


•■CII_PC 


A 




219 




A 




209 


*3C1I_SC 


A 




213 


A9C I I_5E 


A 




193 


AOTMO_nev_C«5DE 


A 




48* 


BACK_U*_C ► i 


A 




304 


BACK_tfP_CI'2 


A 


3*9 


314 


BACK UP EXIT 


A 


4*£.4«3.3I0 


4*3 


BaciCuOl-I 


a 


4.*> 


9*2 


Bacr_u*_woMC 


a 


I9C 


«97 


BACK_ur_VE5 


A 




94 


BASE poimt 


A 


ir*« 




BA9E_*0UrtNE 


C 


17»*.2073 


17*7 


8ASE.ua_po*:0 


fi 


17tJ5 


t* 


BASIC.AOTMO 


A 


IT90 


241 


BCMC. 


A 


339 . 738 . 3** , 38* . 388 


240 




A 




122 


BEFO«_CVEHT 


A 


I3?» 


32 


• IAS 


« 


33 3**37. 98. 3***0.61 .62 .64 .**.*« .27* 


9« 


BtMAev.LEt- 


A 






BIHDSC.LEh 


C 


1343.1**3.2060 


■ O** 


CAL.STDA 


A 


1849 


1832 


CAL STOB 


A 


183? 


1439 


eec_e«E>_2o_rr 


A 


143* 


WO* 


CCC.CHO^JHtTBL 


A 




1*49 


ccc opop cm* 


A 


14?7 


10*8 


CM4_3 


A 


10*? 


1*9? 


CM*_42 


a 


18*7 


190* 


CMAMMCt_Hn^Cl 


0 


471 


1103 


CHI HOC U 


A 


1808 


73 


CN_NO_F*EQ 


A 


19*9.1883. 190* 




CLE Y_C9PE 


A 




14*4 


COLO.STAPT 


A 


14*1 


99 




a 


431 .122*. 1228. 1S30. 1232. I7?4. 


104 


CDNV^NP BIT 


A 


1337 


117 


comv_se*l€'; r 


A 


4 34.433.434. 4*T 


1902 


CDMV_«V » 


A 


19^3 


1974 




A 






tOWV^$M~BIT^AL 


t 


11*2.1973.2039 


1909 




A 


»?7». l*Bl » i*8^ 






E 


l??4. 1389, I47t . 1*38.20** 



.•»3. 9*9. IP2T. 1 *£* 
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CROSS REFERENCE TABLE 



SYMBOL 

1 09 EXTRN_STAT 

1466 FORCED KEY 

1670 FORCEPlOFF 

1663 FORCE D_0N 

1635 FORCED_TUNE 

1482 FORWARD_CHDTBL 

1 446 FORUARD~CFID_CK 

1431 FORWARD~COME 

1476 FORWARD" JUMP 

1838 FREQJTAL 

1843 FREQ~CALC 

1 43 FRO(1_OBF_BF 

1141 HP JIME1 

1139 HAJIHERUYO 

368 MDLC_TX_START 

170 HISTORY_BUFFER 

932 HON 

1130 HONBAN1 

127 HSB LED 

782 IBF~1ST 
B28 IBF ^2ND 

783 IBF_EflPTY 
790 IBF_EXIST 
774 IBF_INTERRUPT ' 
023 IBF_HE«0 

98 IBF OVER FLOW 
803 IBF_PACKET 
840 IBFJIET 
830 -* IBF_SET 
101 IC_ BYTE 

~ : ^1C DROP DEVICE 
1 03 ID_BYTE~ 

ID_DR0P_DEVICE 
169 INDEX_h7sT0RY 

82 INDEX_RX_1 

86 INDEX RX 2 

83 INDEX~TX~1 

87 INDEX~TX~2 
1 773 I H I T_AUTMO_TBL 
1833 INIT CODE 
1833 INIT CODE_LP 
1747 IN1T_EV_1 

1745 init_ev"tiher 

1761 INIT_JUf1P_LP 

1733 INIT_JUriP_T8L 

93 I MI 0*0 INT 

1737 INIT_TIH LP 

1733 INIT_TIM_TBL 

1792 INIT VIEU_LP 

1790 INIT_VIEW TBL 

1 757 INI T_WA_DOKO 

233 1NT10FST 
236 INT30FST 

234 INT_OFST 
73 %IUWP_ADDRESS 

JUHP_ADR$_IHIT 
s!UnP_ADRS_INI2 



TYPE 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
E 
A 
E 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
E 
E 



REFERENCES 

330.862,876 
1439 
1661 

1344 
1454 
1256 
1448 
1494 

1847,1833 
470 

M 41, 1 144, t 130, 1 133, 1 167, 1 I 70, 1 93 1 , 1 934 , 1 934 
1143,1147 
531 
1696 

439,735,824 
1152,1156 



7B0 



783 



823 



799 

788,826,834 

1333, 1377, 1467, 1636 
1388. 1470,1657,2058 
1 1 64 . 1180, 1951 , 1960,2007,2024,2034 
1165,1335,1952,2026,2057 
460,724,736,803,823 
427, 1675 
441 ,742,753 
428,776,796,831 

44 0 

463 
465 
1838 
1730 
473 
1764 
313 
1758 
1740 
514 
17?9 
464 
1755 
288 
292 
296 
1739 

1989,2015,2076 
1980, 1988,2077 
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CROSS REFERENCE TABLE 



LINE* SYMBOL 



JIM 
JUHKO 

KEY_APPLICAT 
KEY_DATA 
KEY_DATA_STACK 
KEY_OEPRESS 
KEY OPERATION 
KEY~PUSH_CGDE 
LED_V!EW„TBL 
LOAD_FROM_DROP 
LOAD_TO_DROP 
LOY ~ 
LOZ 
LP1 
LP2 

LSB_LED 
MAIW_LO0P 
HAIN_START 
HINUS_KEY_CQDE 
nOV_1~INIT . 
t10V~1_ST 
M0V_2_ND 
HSB — LED 
MULT I 
HUL_ADR 
ttUL_NO 
KY_ADRS 

my~aloha 
next go_aops 
howJeveht 

HO_SEND 
OBF_BF_BYTE 
OBF_BF_CMD 
OBF_BF_lD 

obf~bf N 
OBF_ INTERRUPT 
OBF_HEMO 
OBF_NE« 
OBF_PACKET 

obfZret 

0BF_RET_1 
ONE_SEC_TIMER 
ONOFF KEY — CODE 
OP INITIAL 
OP SPU_OFF 
PAG E.MEM 
PACE.Sy 
PAY CR0UP_1 

payIcroup_2 

61 PC_CODE 

137 PC.FC.EXIST 
65 PC_FC_LIST 

193 PLUS_KEY_CODE 
1223 POLLINC_SEft 
222 POP_ALL 

POUER_DET_CMD 

138 POUER_FEEO 



1782 
1773 
1271 
130 
160 
1993 

203 



873 
876 

1812 

1821 
123 

1236 
424 
197 

1371 

1363 

1336 
126 

1871 
108 
191 

1016 

1014 
76 
121 

1380 
116 
114 
113 
113 
679 
736 
755 
722 
759 
700 
131 
196 



175 
90 



TYPE 

A 
A 
A 
A 
A 
A 
E 
A 
E 
E 
E 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
E 
E 
A 
A 
E 
E 
A 
A 
A 
A 
A 
A 
E 
A 



REFERENCES 

1 785 
1778 
1238 

1387,1469,1997,2030 

161 

1971 

1271,1472,2063 
1996 

1664,2069 

1 1 42, 1 131, 1 168, 1932,2054 

1650,2053 

868 

871 ,873 

1816 

1827 

1272,1279 



1364 
1334 



1896,1899 
1843,1871 
1843 

1 000, 1 002 



1311,1331 
1568 

453,736 

1 14, 1 15, 1 16, 1 17,4*6,688,689,690,755 

734 

740 

700,712,720 

703 

457 

1736,2074 

1670,2073 

450,733,822 

431,950,996,1020 

1490,2080 

1492,2081 

1833 

1773 

1216 

1140,1149,2053 
432 
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SYMBOL 

202 POWER_OFF_COt>E 
201 POWER_ON CODE 

1 28 ppv 

35 PRQGRAHVERSION 

221 PUSHBALL 

276 RAM_CLEAP 

279 RAtCCLEAR_LP 

1 972 RECENT_ON 

203 RECENT_ ON_CODE 

204 RELEASE.CODE 
702 RESP0NSE_2 
719 PESPONSE_CHK 
743 RESPONSE_TPNS 
71 1 RESPOWSE_VAL 

2044 RESP_84_NRET 

1969 RESP_STATUS 

2004 RESP]j/LF_ERR 

1413 RETTIM2 

92 REVERS_CHANEL 

252 RUN 

RUN — CONVERTER 

1 038* RX_CRC_ERR 

56 RX_CRCZERR0R 

57 RX_CRC_OK_YO 
990 R X_ I NT E R RUP T 
992 RX_RCV 

1042 RX~RECEIVE 

1 022 RX_RET 

198 SCAN_KEY_CODE 

39 SCflN_nODE_FLAC 

3 SEISAKU.DD 

6 SEISAKU_n« 
8 SEISAKU_VV 

7 SEISAKU_YY 

148 SEND ADDRESS 

130 send!c(id_resp 

151 SEND DATA BUFF 

147 SEND_ENABLE 

1532 SEMD_FUNC_ttOD 

149 SEND^INDEX 
200 SEND_KEY_CODE 
224 SEND_MAX 

1566 SEND_RESPONSE 

2043 SENS_ STATUS 

561 SETCOH 

1675 SPECIAL SPU_1 
SPU_CLEAR_DISP 

144 SPU_CMD_BF 

SPU_LED_DISP 
SPU_RELAY OFF 
SPU_STATUS_REG 

17? STACK_END 

178 STACK JTOP 

1619 STORE_t1EhORY 

1635 ST0R_MEM_55l7 

1627 ST_TRNS2 

1 639 ST_TRNS3 



TYPE REFERENCES 

A 
A 
A 

A 303,317 

A 

A 

A 231 

A 

A 

A 

A 694 

A 697,699,709,716 

A 730 

A 707 

A 2021 

A 1966 

A 1937 

A 14 07 

A 448,375,1572,1385 

A 1464 

E 1346,1666,2071 

A 993 

A 1 038, t 039 

A 994 , 995 

A 

A 

A 992 

A 1004.1009,1040 
A 

A 467 

A 320 

A 319 

A 521 

A 518 

A 149,130,131,1373 

A 1370 

A 

A 149,153? 

A 1436 

A 1563, 1566, 1373, 1374 
A 

A 

A 1488 

A 203? 

A 347,351 , 355,359.363,367 .374 . 373.382.54 0 

A 204? 

E* 1203.2062 

A 

E 1665,2070 

E 1204,2061 

E 1166,2043,2056 

A 

A 

A 134© 

A 1626 

A 1632 

A 1637,1644 
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t*«3 
193B 
lit 
337 
13*1 
1403 
148 
12*2 
1*2 
139ft 
1374 
13«t 
134« 
1297 
?4 
79 
7» 
134 
132 
133 
144 
93 
1742 

1443 
143 
142 
1449 
144* 

'SI 

1*99 
1991 
1942 
139 
40 
44 
2014 
449 



1949 
IB92 



•_fji_cl* 

t_r H SET 

TtK?jr_CH 

TiritRi.orsT 

TtHW_ACTIVt 

tiher cmk 

t1bc»~c0umter 

Ttnzw_QP**m 

TIHER_OUT_COt>E 

TllttH^SLCCP 

TI«R_TOB 

TIHER.TOB2 

TIHER_TYPE_2 

TIHER.VO 

TIHE.TABLE , 

TO CCC 

TOJOKOP 

TUNER C8L 

TUMER.Of 

TVHEWJD2 

TK.BUFFE9 

tx_ousy_fum: 

TXJLZCJ*Jt£T 

rxjcczjtvH 

TX_COmiAMD 
TTt_LEMCTH 
TX *UN_SUB 
TK.THN82 

rx.Timfi3 

rSt.UNDHH 

m vasHi 

19*44 

(9*44 9 

U9.FLAG 

VIEW.CHANHE1. 

WF_ERROR_WAP 

VLF_E»9J*rr 

9*1 T 

IMIT1 

9AKEARI_DE_OM 

VtS.SEMO 

ZERO 



CW8 REFERENCE TABLE 

YP€ BCFCRCHCE8 

A 1S93 

4 1953 

A 429.574,403*1084 

A 304 



1292 

300. 730. 819,1297. 1301, 1348 

t237 

1384 

t 382. 1384 

1332, 1338, 1341. 1349, 1373 



1303, 1306, 1312, 1324, 1329 
1293 

1379,1739 

439 

424 



1396 

430.921,1109,1483.1693 • 

1449. 1442. 1494, 1496. M9B. 1300, 1302, 1304, 1304. 130B, 1310,1912. 1314, 1314. 1918, 1320. 1922. 1924. 1926, 1328. 1930 

1332. 1334* 1336, 1338. 1940, 1336. 1360,1344 , 1380. 1433, 1*38. 1449, 1491 , 1448. 1471 .1487 » 

1370.1389,1607,1417 

1394.1421 

1397,1624,1479 

1603,1481 
1613 

1693 
1861 
1902 

1790 

1938.2009,2032 
2014 

39* ,399,396 . 397 , 398. 399, 600, 601 , 633 



1647,2072 
1863,1863 
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HEWLETT-PACKARD : €086 Asreftbler 
SOURCE LINE 



t *8086* 

2 ; 
3 

4 ; 

3 SElSAKU_DOi EQU 02H ; 

6 SEISAKU^MMi EOU 12H : 

7 SEISAKU_YYi EOU 33H i 

8 SE*SAKU_Wt EQU 2 ; Version Ho. 

9 ;*♦*** 

to ****** <<< Application >>> 

12 i ***** 

13 Bo H.TAMAKA 

14 ;•+**» 

13 .*»#** Function 

16 ;**++* <1> SPU Key Control 

17 •*+*** 6 Drop / 4 SPU f 2nd Subscriber > 

18 :****♦ 

19 ;** + »* c. 2> R*» B»Ck up 

20 ;**♦** 

21 :»**** <3> H«rdw«r« Check 

22 ;**»♦* 

23 •«**** Off Event Conv , SU , Device No. <3 Degit) 

24 j»**** Off Send Revrese D*t* Send 
23 Event Event LED On 



26 ;»**** 

27 ,**•** 

28 ;***** 

29 ;****• 

30 ;**■-** 

31 ,-**** 

32 ;«**** 

33 ; ****»*,**»****^***+**********^ 

34 |S*S*« 

35 ;S**«* <<< Bug Ltzt >>> 

36 ;$SSSS 

37 :**sfS <1> 2< 2nd Sub. de Converter On/Off g» okashii 

38 ;**S*9 

39 :****« 

40 ;*»*** 

41 ;S**ss 

42 ;f Stf *****<*******r*f f J*f f****f5t**II***f **I*^****Ht*tS*f J** 
43 

44 



43 














46 
47 


BIAS: 


EOU 


00OOH 








48 














49 


PROGRAMMERS t ON : 


EQU 


BIAS 




DS 


4 


30 


RX CRC.ERRORt 


EOU 


BIAS+4 


t 


DS 


4 


51 


RX~CRC_OK_YO t 


EQU 


BIAS+9 


t 


DS 


4 


32 


IBF_0VER_FLOUt 


EQU 


BIAS+12 


t 


DS 


2 


53 


SCAN_HODE_FLAG : 


EQU 


BIAS+14 




DS 


1 . 


34 


VIEU~CHANNELi 


EQU 


B1AS+16 


i 


DS 


8*2 


53 


PC CODE t 


EQU 


BIAS+32 


> 


DS 


8*2 


36 


EVENT_CHANNEL 


EQU 


BIAS+48 


i 


DS 


8 


57 




EQU 


BIAS+36 
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HEWLETT-PACKARD : 3 086 A*#- abler 



SOURCE LINE 

38 VLF EKROR_n«P* 

59 PC FC_LlSTi 

60 BA?IC_AUTHOi 
61 

62 
63 
64 

63 t 

66 A200HI 

67 CH NO__FREQ 

68 TlnE_TABLEi 

69 JUMP. ADDRESS l 

70 NExOo.ADRS : 

71 ; 

72 TO DROP r 

73 TOICCC: 

74 ; 

73 DS2i 

76 JNDEX_RX_1 I 

77 INDEX_TX_1 : 

78 .CTPL_1 : 

79 CTrO^COUKTi 

80 INDEX_RX_2: 

81 INDEX_TX_2: 

82 CTRL.2; 

83 CTRL_2_C0UNT t 

84 PAGE_SUi 

83 ECHcTBflCK_FLAG : 

86 REVERS_CHANEL i 

87 TX BUSY_FLAG: 

88 BASE_POINTt 

89 IHIT_POIHTi 

90 BINARY^ LED! 

9t ECHO_BACK_ADRSs 
92 

93 CONV_MO: 

94 DROP_HO: 
93 IC_BYTE: 

96 DEVICE.NO: 

97 ID.BYTE: 

98 CONV_NO_BITi 

99 DROpZno.BIT: 
100 DEVICE_N0_61T: 
101 

102 nUL_ADR 

103 EX TRUEST AT 

104 TEHP_R_CH 
103 

106 J 

107 OBF_BF_Ht 

108 OBF_BF_CMDt 

109 OBF~BF ID i 

110 OBF^BF^BYTE: 

111 CONV_SELECT: 
112 

113 ; 

114 DS1 i 



EQU BlAS+128 
EQU BIAS*236 
EOU BIAS+236+128 
j BIAS+312 



EOU 20 OH 
EQU A200H 
EOU A200H+100H 
EOU A200H+180H 
EOU A200H+200H 

48 OH 

EQU 030 OH 
EQU 060 OH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EOU 
EQU 
EOU 
EOU 
EQU 

EOU 
EQU 
EQU 
EOU 
EQU 
EQU 
EOU 
EQU 



070 OH 

DS2+2*1 

DS2+2*2 

DS2+2*3 

DS2*2*4 

DS2+2*3 

DS2+2*6 

DS2+2*7 

DS2*2*8 

DS2*2*9 

DS2+2*1 0 

DS2+2*1 1 

DS2*2*12 

DS2+2*13 

DS2*2*14 

DS2+2»13 

DS2*2*16 

DS2*2*18 
DS2+2*19 
DS2+2*20 
DS2*2*2I 
DS2+2*22 
D52+2*23 
DS2*2*24 
DS2*2*25 



I DS 128 
; DS 128 
; DS 128 



t DS 236 

I 8*8*2 

; 8*8*2 

; 64*2 



FREQUENCY TABLE START FROM HERE 



EQU DS2*2*29 
EOU DS2*2*30 
EQU DS2+2*31 

74 OH 

EQU DS2*2*32 J 
EQU OBF_BF_ N+1 
EQU 0BF~BF_H+2 
EQU OBF_8F_N+3 
EQU 0BF_BF_N+16 ; DS 8 



EQU 078 OH 



DS 2 
DS 2 
DS 2 



0000 0000 



STORE «3 
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MEWLETT-PmCKARDi B086 A**«*bl«r 



SOUPCE LINE 



1t5 

116 

117 

118 

119 

120 

121 

122 

123 

124 

123 

126 

12? 

123 

129 

130 

131 

132 

133 

134 

133 

136 

137 

138 

139 

140 

141 

142 

143 

144 

143 

146 

147 

148 

149 

130 

131 

132 

133 

154 

133 

136 

137 

158 

139 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 



MOhl EVENT i 
BEFOR_EVENT: 
EVEMT_ENABLE : 

LS8 — LED t 
HSB.LED: 
HSB_LED: 
PPVJ.ED: 

KEY DATfti 
ONE_$EC_TWERt 
TUNER_D 1 i 
TUKER_D2 : 
TUNEP.CBL: 
UP_FLAG: 
DOWN FLAG: 
PC_FC__EXISTi 
POWER FEED : 



0S16t 

DROP_CMD_BF: 
SPU_Cf1D_BF: 
FR0»_O8F_BF t 

SEND_ENABLE : 
SEND.ADDRESS: 
SEND_ INDEX : 
SEND_CMD_RESP : 
SEND_DAT6_BUFF : 



EQU D31 
EQU DS1+1 
EQU DSt+2 

EQU DSt+4 
EQU DS1+3 
EQU DS1+6 
EQU DS1+7 

EQU DS1+9 
EQU DSl-MO 
EQU DSl+11 
EQU DS1+12 
EQU DS1+13 
EQU DS1+14 
EQU DS1+15 
EQU DS1+16 
EQU DS1+17 



EQU BOOH 
EQU DS16 
EQU D$16+16*l 
EQU DS16+16+2 

EQU DS16+16+3 
EQU SEND_ENABLC+1 
EQU SEHD_ADDRESS*2 
EQU SEHp2»DDRES3*3 
EQU SEND~ADDRESS+4 



EVENT_NO_FREQ: EQU 9 0 OH 



HELP: 



EQU OAOOH 



KEV_DATA_STACK : 
ECU_ADDPESS: 
TX_LENGTH: 
TX_CO«ttftND : 
TX~BUFF£P : 



T1MER_C0UNTER: 
INDEX_HISTORYi 
HISTORY_BUFFER; 



PflGE^hEPl! 
STACK END i 



EQU 1000H 

EQU KEY_DATA_STACK*16*64 
EQU ECU_ADDPESS+2 
EQU ECU_ADDPESS+3 
EQU ECuIadDRESS+4 



EQU 2000H-4 
EQU 2000H-2 
EQU 2000H 



DS 16 
DS 16 
DS 16 

DS 1 
DS 2 
DS 1 
DS 1 
DS 123 

DS 236 



DS 16*64*1024 
DS 2 
DS 1 
DS 1 
DS 256 



EQU 3000H 
EQU 39FFH 
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HEWLETT-PACKARD: 8086 Assembler 
SOURCE LINE 



172 
173 
174 
173 
176 
177 
178 
179 
180 
181 
162 
18? 
184 
183 
186 
187 
188 
189 
190 
191 
192 
193 
194 
*193 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
213 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 



STACKJTOP : 
J 

J 

ES_BACK_UP i 
ES_BflCK_UP_1 i 
ES__BACK_UP_2l 



EOU 4000H 

8ACIC_UP RAM Ar 

EOU 0 
EOU 200H 
EOU 4 00H 



ES EVENT TIMER t EOU 600H 



j DS 512 
; OS 312 
; OS 312 

j PS 128*6 



J 
J 

(1UL_.N0 

TIMER_OUT_CODE: 

PLUSjcEY_CODEi 

EVENT_KEY_CODE ; 

AUTH0_KEY_C0PEt 

ONOFF_KEY_C0DE ; 

HINUS_KEY_CODE: 

SCAN_KEY_CODEi 

CLEAR_.KEY_.CODE: 

SEND_KEY__CODE I 

POUER_ON_ CODE : 

P0UEP_0FF_C0DE : 

RECENT_ON_C0DEi 

RELEASE_CODE: 

KEY_PUSH_CODE : 

i 



ASCII 
ASCII. 
ASCII. 
ASCII. 
ASCII. 
ASCII. 
ASCII. 
ASCII. 
ASCII. 
ASCII. 
ASCII. 
ASCII. 
ASCII. 
I 

PUSHBALL : 
POP_ALL : 

SEND_MAX t 



.ER: 
AU: 
SC: 
FC: 
'jPCt 
JCLi 
.SE; 
AD : 
.DEi 
NU: 
NO: 
.CO: 
PR i 



EOU 3 

EOU 0 

EOU 10H 

EOU 11 H 

EOU 12M 

EOU (3H 

EOU 14H 

EOU 13H 

EOU 16H 

EOU 17H 

EOU 18H 

EOU 19H 

EOU 1 AH 

EOU IBM 

EOU 1CH 

EOU 4372H 
EQU 4153H 
EOU 3343H 
EOU 4643H 
EOU 3043H 
EOU 434CH 
EOU 3343H 
EOU 4164H 
EOU 6443H 
EOU 0D49CH 
EOU 0040CH 
EOU 43DCH 
EOU 3072H 

EOU 6 OH 
EOU 61 H 

EQU 64*2 



, 

; 

t 

; 

DROP_.CMD.PORT i 
DROP_DATA_PORT ! 
E CU_H__ADDRE S S i 
ECuZl_ADDRESS: 
INT OFST 



I / 0 Port 



EOU 092H 
EQU 08 OH 
EQU 0102H 
EOU 0100H 
EQU 



0A0H*C3*4 > 
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HEWLETT-PACKARD: 9086 H«*«mblcr 



SOURCE LIME 



1000 BE8003 
1003 B700 
1003 8A1E2C07 
1009 02DB 
100B 8B0EIC07 
1 OOF 9908 
1011 C3 



1012 BE8003 

1013 B7D0 
1017 8AIE2807 
1 01 B 02DB 
101D 8B0E1C07 
1021 8906 
1023 C3 



1024 BEB003 
1027 B700 

1029 9AIE2C07 
1020 80F30I 

1030 02DB 
1032 880E1C07 
1036 8908 
1038 C3 



1039 
1 03A 
103D 
I 03F 
1041 
1 043 
1 048 
I04C 
1030 
1033 
1037 
1038 
1039 
I03D 
1061 
1063 
1069 



36 

E84E00 

2204 

7418 

3*262807 

80E4FE 

88262C07 

8A262407 

80E406 

88262607 

3E 

C3 

8A262807 
8B262C07 
9A262407 
88262607 
3E 



229 INTIOFST 

230 IIIT30F3T 

231 TlM£Pi_OFST 

232 ACHD 

233 ACHC 

234 BCHD 
233 BCHC 
236 

237 
238 
239 
24 0 
*4| . 

242 JUMP ADRS I HIT: 

243 

244 

243 

246 

247 

248 

249 ; 

230 : 

231 JUMP ADRS IWIC: 
232 

233 
234 
233 
236 
237 

238 t 

239 ; 

260 JUMP «C>PS_INIZ: 

261 

262 

263 

264 

263 

266 

267 

268 i ***«*^» 

269 CONVJTO DROP t 

270 *"* ~ 
271 

272 
273 
274 
273 
276 
277 
278 
279 
280 

291 HIROKO: 

232 

293 

264 

283 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



ORG I 0O0M 



72 
00 
04 
02 
06 



MOV S t , JUMP_AfDPES > 

rtOV BM . 0 ~ 

MOV £L . 1 1 D B'.TEJ 

ADD PL, BL 

«OV CJi.C!MIT_POIIlT) 

MOV CSI3CBX3 .0:: 
RET 



nov si, juhp_kddress 

MOV BH,0 ~ 
MOV 6L,CIC BVTEJ 
ADD BL,BL 

MOV CX,CINIT POINT1 

wov csdcb^jTc;-: 

PET 



MOV SI, JUMF mDC-PESS 

MOV BH, 0 

MOV BL- r ID BYTE 3 

XOR BL , 1 

ADD BL, BL 

MOV CX,£IMIT PQINTJ 

mov csi 3tB:caTcji 

RET 

Converter • Drop 

PUSH SI 

CALL COMV BIT_mL 

AND AL.CSI3 " - 

02 HIROKO 

MOV AH,CIC_BVTE3 

AND AH, OFEH 

MOV IID.BVTE3.mH 

MOV AH,tCOMV_H03 

AND AH.06H 

MOV CDPOP_M03,AH 

POP SI 

RET 

MOV AH,CIC_BYTE3 
MOV IID_BYTE3.AH 
MOV AH.7CONV_M0 3 
MOV CDP.OP_NoT, AH 
POP SI 
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HEWLETT-PACKARD I 8086 ftj»€mbl*r 
SOURCE LIME 



106A C3 



1 06B 
I06C 
106F 
1071 
1073 
1 073 
1079 
1 07B 
1 07F 
1 083 
108S 
1089 
108ft 



36 

E81C00 
2204 
7402 
8001 

BA262C07 
OAEO 

88262807 
8*262607 
OAEO 

88262407 

3E 

C3 



108B BE3007 
I08E B300 
t 090 8AOE2607 
1094 03F1 
1096 E88503 
1099 C3 

109ft 30 
109B 31 
109C 36 
109D EBEBFF 
lOftO 2204 
fOflZ 5E 
10ft3 39 ✓ 
10A4 38 
I OAS C3 



I0A6 30 
10A7 31 
10A8 8A262C07 
10AC 8AC4 
10AE 80E407 
10B1 88262607 
1083 B103 
10B7 D2C8 
10B9 24 07 
1 OBB A22A07 

10BE E91800 



10C1 30 
IOCS 31 
10C3 8A262807 
10C7 8AC4 
10C9 80E407 



286 

287 t 

288 ) 

289 DROP_TO_C0NV: 
290 

291 
292 
293 

294 HIROYOt 

293 

296 

297 

298 

299 

300 

301 

302 ; 

303 ; 

304 CONV_SW_BIT_AL: 
303 

306 
307 
308 
'309 

310 t 

311 CONV_SU_FLAG: 
312 

313 
314 
313 
316 
317 
318 
319 

320 l 

321 ; ************ 

322 ; 

323 ID_DR0P_DEVICE: 
324 

323 

326 

327 

328 

329 

330 

331 

332 

333 : 

334 

333 ; 

336 , ************ 

337 ; 

338 IC_DROP_DEVICE 
339 

340 
341 
342 



RET 



PUSH SI 

CALL CONV_SW_BIT_AL 
AND AL,t5I3 
JZ HIROVO 
nov AL,1 

MOV AH,CID_BYTE3 
OR AH, AL 

flOV EIC_BYTE3,AH 
nOV AH,tDR0P_»03 
OR AH, AL 

HOV IC0NV_M03,AH 

POP SX 

RET 



MOV SI»CONV_SELECT 
nov ch,o 

nOV CL,tDR0P_N03 
ADD SI,CX 

CALL DEV I CE_B I T_AL 
RET 

PUSH AX 
PUSH CX 
PUSH SI 

CALL COMV_$W_BIT_AL 

AND AL,tSlJ 

POP SI 

POP CM 

POP AX 

RET 



ID_BVTE > DPOP.NO , DEVICE_HO 



PUSH AX 
PUSH CX 

MOV AH.CID_BYTE3 
MOV AL . AH 
AND AH. 7 

MOV CDP.OP_H03.ftH 
MOV .CL . 3 
ROR AL,CL 
AND AL.? 

MOV CDEVICE_N03,AL 



A4 A3 a; 
0 0 



A1 AO D2 Dl DO 
- A4 A3 A2 A1 AO 
0 A4 A3 A2 At AO 



JMP HAKE^DATA 

IC_BYTE > COHV_NO , DEVICE_NO 

PUSH AX 
PUSH CX 

MOV AH,CIC_BYTE3 
MOV AL , AH 
AMD AH, 7 



» 



» 
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HEWLETT-PACKARD* 8086 Assembler 



10CC 88262407 
10D0 8103 
1002 D2C8 
10D4 2407 
10D6 A22A07 

10D9 BOOt 
10DB 8A0E2407 
10DF D2C0 
10E1 A22E07 

10E4 BOOt 
I0E6 8A0E2607 
10EA D2C0 
10EC A23007 

10EF B001 

10F) 8A0E2A07 

10F3 D2C0 

10F7 A23207 

10FA 39 
fOFB 38 
10FC C3 



10FD A00607 
1100 3C28 

11 02 F3 

1103 C3 



1104 3C30 
1 1 06 7203 
It 08 3C3A 
1 1 OA F3 
1 1 08 C3 



HOC E8EEFF 
11 OF 72IF 



tilt 
1113 
1117 
1119 
1 1 1B 
1 1 ID 
111F 
1120 
1122 
1124 
1128 
1 12C 



881E0207 

8A0C 

FECI 

8A24 

8827 

FEC3 

46 

FEC9 
73F5 

FE 06 06 07 
89IE0207 
E84705 



SOUPCE LINE 

343 
344 
343 
346 
347 

348 ; 

349 MAKE_DATA: 
330 

331 
332 
333 ; 
334 
355 
336 
357 
338 ; 
359 
360 
361 
362 
363 ; 
364 
363 
'366 

367 ; 

368 ; ************ 

369 ; 

370 TO_DPOP_SPACE: 
371 

372 
373 
374 ; 

373 > ************ 

376 ; 

377 KAZUKO: 
378 

379 
380 

381 KA2UK0_RET: 

382 : 

333 i ************ 

384 ; 

385 LOAP_TO_DR0P: 
386 

387 ; 
388 
389 
390 

391 LD1 : 

392 

393 

394 

395 

396 

397 

398 

399 



MOV tC0NV_N01,AH 
MOV CL.3 
ROR AL,CL 
AND AL.7 

MOV C DEV 1 CE_HO 3 , AL 
nov AL,1 

MOV CL, CC0NV_N03 
ROL AL,CL 

MOV ICONV_NO_BITD,AL 
MOV AL/ 1 

MOV CL,CDR0P_NO3 
ROL AL,CL 

MOV CDROP_NO_BIT3,AL 
MOV AL, 1 

MOV CL,CDEV1CE_N03 
ROL AL,CL 

MOV C DE V I CE_NO_B I T 3 , AL 

POP CX 
POP AX 
RET 

TO_DROP Buffer Space ? 

MOV AL,CCTRL_13 
CMP AL.40 
CMC 
RET 



A4 A3 A2 A1 
- - - A4 

0 0 0 A4 



AO D2 PI DO 
A3 A2 A1 AO 

A3 A£ Ml AO 



AL Ua Suujx K.i ? ************************** 

CMP AL,30H 

KAZUKO_PET 
CMP AL 0 3 AH 
CMC 
RET 

TO DROP Buffer ni ireru •**»»**+*»********•-****■• 



CALL TO DROP SPACE 
JC IBF_OVP 

MOV BX,tIHDEXJ>X_n 

MOV CL,tS13 

INC CL 

MOV AH,CSI3 

MOV IBX3 . AH 

INC BL 

INC SI 

DEC CL 

JNZ LD1 

INC BYTE PTR CCTPL_13 
MOV tINDEX_R;;_13,BX 
CALL IBF_WMASK 



Korenara Anrsnne • ' « » • • * 1 1 ' ' 1 
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HEWLETT-PACKARD: 8086 A»*e»bMr 



SOURCE LINE 



H2F C3 

V130 FF06 0C00 

1134 C3 



1135 
1 138 
113A 
113C 
1 140 
1 142 
1 144 
1 146 
1 148 
IMA 
1148 
1 14D 
114F 
1 153 
1 137 
1 158 



A00E07 

3C01 

72F3 

8B1E0C07 

8 A OF 

FECI 

8rt£7 

8824 

FEC3 

46 

FEC9 

73F3 

FEOE0E07 

891E0CO7 

F8 

C3 



1 139 
I13C 
U3F 
1163 
1 167 
116B 
116F 
1173 
1176 



BE0008 

C60405 - 

C644 01 07 

C6440210 

C6440332 

C6440434 

C64403F0 

EB96FF 

C3 



11 77 8E0008 
117A C60401 
1l7t> C644 01 01 
1181 E688FF 
1184 C3 



1185 BEOO08 

1188 C60402 

1188 C644 0105 

118F A02407 

1192 2407 

1194 884402 
1197 E872FF 

1 19ft A02E07 
119D 343F 
119F 20068007 
11A3 C3 



400 RETPM: 
4 01 JBF.OVR: 
402 

403 ; 

404 ; ************ 

405 ; 

406 LOAD_FROH_DROPi 
407 

408 
409 
41 0 
41 1 

412 LD2l 

413 

414 

415 

416 

417 

418 

419 

420 

421 

422 ; 

423 ; ************ 

424 ; 

425 DeOP_n*F*_SET : 
426 

427 
428 
429 
430 
431 
432 
433 

434 ; 

435 ; ************ 

436 ; 

437 POWEP_DET_ C«D: 

438 ~ 
439 

44 0 
441 

442 i 

443 ; ************ 

444 ; 

443 CONV_P_OFF_CMD t 

446 

447 

448 

449 

450 

451 

452 ; 

453 

454 

455 

436 



RET 

IMC WORD PTR tI8F_0VER_FLOUJ 
RET 

TO_CCC Buffer 1?ar» toridasu 

MOV AL,CCTRL_23 
CMP AL,1 
JC RETRM 

MOV BX,UNDEX_TX_23 

nov cutexi 

INC CL 

MOV AH,CBX3 

nov tsn.AH 

INC BL 
INC SI 
DEC CL 
JNZ LD2 

DEC BYTE PTR CCTRL_23 
MOV tlNDEX_TX_23.BX 
CLC 
RET 



DROP MAP Set 



MOV SI,DftOP_CMD_BF 
MOV BYTE PTP ISI3,3 
MOV BYTE PTR tSI*13,7 
MOV BYTE PTP ISH23.10H 
MOV BYTE PTR CSI+33,32H 
MOV BYTE PTP tSI*43,54H 
MOV BYTE PTP C3I*33»PF0H 
CALL LOAD_TO_DROP 
PET 



Power Detect Coanand 

MOV SI,DPOP_CMD_BF 
MOV BYTE PTP tSU,l 
MOV BYTE PTR CSI+13,1 
CALL LOAD„TO_DP.OP 
RET 

Subscriber Power OFF Control ** J 

MOV SI,DROP_CMD_BF 
MOV BYTE PTR ISI3,2 
MOV BYTE PTR tSI+13.3 
HOV AL,£CONV_H03 
AND AL,7 

MOV BYTE PTR CSI+23,AL 
CALL L0AD.T0.DROP 

MOV AL,CC0NV_NO_BIT3 
XOR AL,3FH 
AND CNOW_EVENT3,AL 
RET 



********* * + 



**********»*#■•*** 
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HEWLETT-PACKARD: 8084 Assembler 



SOURCE LINE 



; ************ Subscriber Power OH Control 



1 1A4 
1 1P7 

I 1AA 

II RE 
I 1 B1 
I 104 
1 IB? 



BE0008 

C6 04 02 

C6440103 

A08D07 

8844 02 

E853FF 

C3 



11B8 
1 1B9 
t 18C 
I 1BF 
t IC3 
I 1 C6 
1 1C8 
11 CB 
MCE C3 



C3 

BE0008 
C604 02 
C6440I 06 
A08D07 
247F 
8844 02 
E83EFF 



MCF 
1 102 
11D5 
11D9 
I1DC 
1 IDF 
1 1E2 
11E5 
11 E8 
1 1EB 
1 1 EE 



BE0008 

C60404 

C644 0103 

002407 

8844 02 

A08B07 

8844 03 

A06C07 

884404 

EBtEFF 

C3 



tlEF SO 
1 1F0 53 
11 Fl 36 

I 1F2 A02C07 
11F5 30 

tlF6 E8AF00 

11F9 BE8003 

11FC B700 

11FE 8AIE2607 

1202 80C310 

1203 8AF3 
12 07 02DB 
1209 03DE 
1208 B202 



MOV SI,DROP_CMD BF 
MOV BYTE PTR ts73,2 
MOV 8VTE PTR tSI-M3,3 
MOV AL, CTUNER_CBL3 
flOV BYTE PTR ISI+23,AL 
CALL LOAD TO_DROP 
RET 

t 

j »•*«***«**** Select Subscriber Cable *************.»*******♦.**» 

t 

RET 

MOV SI,DROP_CMD_BF 
MOV BYTE PTR tsTj ,2 
MOV BYTE PTR CSI*13,6 
MOV AL , I TUNEP_C8L 3 
AND AL , 7FH 

MOV BYTE PTR rSl*23,AL 
CALL LOAD_T0_DROP 
RET 



TUNER_FREQ_CMDi 



457 
458 
439 

460 CONV P ON CM> 

461 ~ 
462 
463 
464 
463 
466 
467 t 
468 
469 

470 CABLE_SEL.CMD: 
471 
472 
473 
474 
475 
476 
477 
478 

479 i 

480 ; ************ 

481 ; 
482 
483 
484 
485 
486 
487 
438 
489 
490 
491 
492 
493 
494 
495 

496 ; 

497 RUM_COMVERTER 
498 

499 

300 ; 

501 

502 

503 ; 

504 

505 j 

506 

507 

508 

309 

510 

311 

312 

313 



Tuner Frequency Change Request ******* 

MOV S1,DR0P_CMD_BF 

MOV BYTE PTR C SI 3,4 

MOV BYTE PTR CSI+13,3 

MOV AL,IC0NV_N03 

MOV BYTE PTR CS1*23,AL 

MOV AL , C TUNER Oil 

MOV BYTE PTR Tsi*33,AL 

MOV AL.tTUNER_D23 

MOV BYTE PTR CSJ+43,AL 

CALL LOAD_TO DROP 

RET 



************ Converter Wo UgoHasu Program **** 



PUSH AX 
PUSH BX 
PUSH SI 

MOV AL,CID_BYTE) 
PUSH AX 

CALL CO_CONVERTER 

MOV SI, JUMP_ADDRESS 

MOV BH,0 

MOV BL,tDROP_N03 

ADD BL,10H ~ 

MOV OH,BL 

ADD BL,BL 

ADD BX,SJ 

MOV DL,2 



• **ri*4 ** AM 



OH - First 1D_8YTE 

BX » First SPU <JUMP_ADPRESS 
DL - First SPU No. 
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HEWLETT-PACKARD 
SOURCE LI HI 



120D E88AFE 


31 ^ 


1210 7320 






316 f 




317 t 




318 CONV0_VIEU_CKt 


t?t£ RA162A07 


319 


iaia cfl?BFE 
1*1N CO' l/r & 


320 


12 ID 73UJ 


321 




322 I 


1Z1F E8*UwW 


323 




324 ; 


1 529 A3C31 0 


323 CONV0_NEXTi 




326 


l Act? ret* 


327 


I ctH our r» 


328 


1 220 73E3 


329 


I35C CQ1DO0 
leer C7 ivvw 


330 




331 ; 


i J15 AA362C07 


532 C0NV1_VIEW_CK: 




533 




334 


123D 74 03 


335 




336 ; 


1 23F E8ZWUU 


337 




538 ; 


1 242 83C31 0 


339 COHVt NEXT : 


1243 80C608 




1248 FEC2 


541 


124A 80FA06 


54* 


1 240 75E3 








124F 38* 


545 C0HV OP END t 


1230 A22C07 




1233 E850FE 




1236 A 08 007 


348 


1239 Z43F 


349 




550 




551 t 


123E 3c 


352 


1 25F 5B 


553 


1 2b 0 58 


33* 


1 26 1 C3 


555 




556 ; 


1262 8B0F ' 


557 C0NV_SUB: 


1264 380E1C07 


556 


1268 7430 


539 


126A 33 


360 


126B 32 


561 




362 ; 


126C 8A268007 


363 


1270 F6C4C0 


364 


1273 73 0E 


565 


1273 32268107 


366 


1279 84262E07 


367 


1270 7410 


368 


127F 8A268007 


369 


1283 F6C480 


370 AYAO: 



t 8086 Assembler 



CALL C0NV_SW_FLAG 
JNZ C0NV1_VIEU_CK 



MOV tI0_BYTE3,DM 
MOV t0EVICE_NO3.DL 
CALL C0NV_SU_FLAG 
JH2 COHV0_NEXT 

CALL C0HV_SUB 

ADO BX,10H ; JUMP_ADDRESS 

ADD DH,8 J ID_6YTE 

INC DL ; C0NV_N0 
CHP DL,6 

JKZ C0NV0 VIEW_CK 
OMP C0NV_0P_END 

MOV CID BYTE3 ,DH 
MOV CDEVICE_N03,DL 
CALL C0NV_SU_FLAC 
JZ C0NV1_NEXT 

CALL C0NV_9UB 

ADD BX,I0H ; JUMP_ADDRESS 

ADD OH, 8 ; ID.BYTE 

INC DL 5 C0NV_H0 

CMP DL.6 

JNZ C0NV1_V1EU_CK 
POP AX 

MOV CID_BYTE3,AL 
CALL ID_DR0P_DEVICE 
MOV AL,TnOU_EVENT3 
AND AL.3FH 

MOV CBEF0R_EVENT3 ,AL 

POP SI 
POP BX 
POF AX 
RET 

MOV CX.CBX3 

CMP CX,tINlT_POINT3 

J2 AKEMI 

PUSH BX 

PUSH DX 

MOV AH / tN0H_EVEHT3 
TEST AH.OCOH 
JNZ AYAO 

XOR AH,CBEF0R_EVENT3 
TEST AH,CCONV_N0_BIT3 
JZ M0DE.SAME 
MOV AH>£N0U_EVENT3 
TEST AH, BOH 
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1286 


741 1 


571 


1288 


F6C440 


572 


128B 


74 06 


573 


123D 


E8B801 


574 


1290 


E90900 


575 








1 293 


E8D90I 


577 


1 2?6 


E903DQ 


578 






579 


1 299 


E8870I 


58 0 






581 


1 29C 


3B0E1 A07 


582 


12A0 


7503 


583 


12A2 


E80602 


584 


12rt5 




385 


1 2A6 


5B 


586 






587 


12A7 


C3 


588 






589 


f 2A8 


8A3E6S0? 


590 


12 AC 


8A1 E8407 


591 


1 200 


E8EB03 


592 






593 


1 2B3 


BE0009 


394 


1 2B6 


A 08 007 


595 


1 2B9 




596 


t2BD 


7503 


597 


1 2BF 


BE0002 


598 


1 2C2 


03F3 


599 






600 


1 


8A00 


601 


1 2C6 


A28B07 


602 


1 2C9 


w n v U V f 


603 


1 2CC 




604 


l *y v 




605 


t ?Q2 
i iV£ 


80E440 


606 


12D3 


eocceo 


607 


1 2D8 


0A262407 


608 


12DC 


88268D07 


609 


12E0 


E8C1FE 


610 


12E3 


E8D2FE 


61 1 


12E6 


E8E6FE 


612 


12E9 


C3 


613 






614 






613 






616 


12EA 


BE8003 


617 


12ED 


B700 


618 


12EF 


8A1E2607 


619 


12F3 


80C31 0 


620 


12F6 


8AF3 


621 


12F8 


02DB 


622 


" 1 2Ftt 


03DE 


623 


12FC 


B202 


624 


12FE 


E899FD 


623 


1301 


7525 


626 



HEWLETT-PACKARD ; 8086 Ass«rabl«r 
SOURCE LINE 

J2 AYA3 
TEST AH, 4 OH 
JZ AYA2 

t : CALL EVENT_LED_NRM 

JMP M0DE_SAME 



CALL EVENT_LED_FLH 
JMP rtODE.SAME 

CALL EVENTJ_ED_QFF 

CUP CX,CBASE_P0IHTJ 

JNZ AKIN A 

CALL SPV_LED_0ISP 

POP OX 

POP BX 

RET 

MOV BH, CMSB_LED1 
MOV BL,CLS6_LEDJ 
CALL D£CBtN_BX 
EVENT Program T*lou • 
MOV SI,EVENT_NO_FREQ 
MOV AL, tHOU_EVENTJ 
TEST AL, CCOHV_NO_BITJ 
JNZ CONV^EVEHT 
MOV SI ,CH_N0_FREQ 
ADD SI,BX~ 

MOV AL.tSIlCBX: 
KOV CT»JHER_D1 3,AL 
MOV AH,CSl7tBX*l3 
MOV CTUNER_D21, AH 
ROL AH 
AHD AH, 4 OH 
OR AH, 8 OH 
OR AH,tCONV_N03 
MOV CTUNER__CBLJ,AH 
CALL CONV_P_ON_CMD 
CALL CABLE_SEL_CrtD 
CALL TUNER FREQ C«D 
RET 



627 ; 



MOV SI, JUMP.ADDRESS 
ttOV BH,0 

MOV BL, CDR0P_N03 

ADD BL,10H 

MOV DH,BL 

ADD BL,BL 

ADD BX,SI 

MOV DL 4 2 

CALL COHV_SW_FLAG 
JN2 COHVlIsTP_CK 



; DH - First ID.BYTE 

* BX « Fir«t SPU JUMP_ADDRES 
; DL » First SPU No. 
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HE U LETT-PACK»4RD > 3036 Assembler 
SOUPCE LINE 



13D3 
1307 
130B 
130E 
131 0 
1314 
1316 
1316 
131B 
131E 
1320 
1323 
1325 

1328 
132C 
1330 
1333 
1333 
1339 
133B 
1330 
1340 
1343 
1349 
1348 



8B362C07 
88 162 ft 07 
E88CFD 
7308 

8B0E1C07 

39 OF 

7334 

Q3C31 0 

80C608 

FEC2 

80FA06 

73DE 

E92200 

88362C07 
88 162ft 07 
E867FD 

74 08 

8B0E1C07 
39 OF 

75 OF 
83C310 
80C608 
FEC2 

8 OF A 06 
75DE 



134ft F8 

134B C3 

134C F9^ 

134D C3 



134E 
1331 
1334 
1337 
135B 
133E 
1362 
1366 
136ft 
136E 
13/2 
1373 



ft 024 07 
8E0008 
C604 07 
C644 01 08 
8844 02 
C644 0332 
C644 0454 
C644 OSFF 
C644 06FF 
C644 07F0 
E897FD 
C3 



1376 8E1008 

1379 C604 04 
137C C644 0104 

1380 A02C07 
1383 8844 02 
1386 C6440301 



628 ; 

629 CONVO.STP.CKi 
630 

631 
632 
633 
634 
633 

636 STPC0_NE>!Tc 

637 

638 

639 

640 

641 

642 1 

643 C0HV1_STP_CK: 
644 

643 
646 
647 
648 
649 

630 STPC1_NEXT: 
631 

632 
633 
634 

635 l 

636 CONV_VIEM_STP: 
637 

658 ; 

639 CONV VIEW YET: 
660 

661 i 

662 : 

663 ; 

664 DEVICE MfiP_SET: 
663 

666 
667 
668 
669 
670 
671 
672 
673 
674 
673 

676 ; 

677 ; ************ 

678 ; 

679 SPU_STATUS REQt 
680 

681 
682 
683 
684 



MOV C ID_ BYTEJ , DH 
rtOV tDEVICE_N03 .DL 
CftLL COHV_SU_FLAG 
JHZ STPCO_NEXT 
MOV CX,CIHIT_P0IHT3 
CMP CBX3,CX 
JHZ GONV_VIEM_YET 
ADD BX,10H ; 
ADD PH,8 

INC DL ; 
CMP DL,6 
JNZ CONV0_$TP_CK 
JMF CONV_V!ELf_STP 

MOV CID_BYTE3,DH 
MOV CDEVICE_H03.DL 
CALL CONV_SU_FLAG 
JZ STPC1_HEXT 
MOV CX,CINIT_P0INT3 
CMP CBX3,CX 
JHZ COHV_YIEU_YET 
ADD BX,10H i 
ADD DH,8 ; 
INC DL } 
CMP DL,6 
JHZ C0KV1_STP_CK 

CLC 
RET 

STC 
RET 



JUMP_ftDDRE3S 
ID_BYTE 
COHV HO 



JUMP ADDRESS 
ID.BYTE 
COHV HO 



Davie* MOP Set 



Drop Ho. » ' «L ? 



MOV AL,tC0NV_HO3 
MOV SI,DROP_CMD_BF 
MOV BYTE PTR tSHJ 
MOV BYTE FTR [SI* 13,8 
MOV BYTE PTR [SI+23,AL * 
MOV BYTE FTR CSI+33.32H 
MOV BYTE PTR CSI+4 3,54H 
MOV BYTE PTR CSI+53,0FFH 
MOV BYTE PTR CSI+63.0FFH 
MOV BYTE PTR £SI«*73,0F0H 
CftLL LOAD T0_DROP 
RET 



SPU Status Request Command Create *************** 



MOV SI,SPU_CMD BF 
MOV BYTE FTR CSI3>4 
MOV BYTE PTR CSI+13,4 
MOV AL,tlD_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTP CSI+33,1 



Length 

Drop Command 

It>-.BYTE 
Bute Count 
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HEWLETT-PACKARD : 9086 A*ff«»t>ler 
SOURCE LINE 



130 A A 02 A 07 

T38D 8844 04 

1390 E679FD 

1393 C3 



1394 
1397 
139A 
I39E 
I3A1 
13A4 
I3«8 
13AB 
13AD 
1300 
13B3 



1384 
13B7 
13BA 
13BE 
13C1 
13C4 
13C9 
13CB 
13CD 
I3D0 
I3D2 
13D5 
13D8 



I3D9 
t 3DC 
1 3DF 
13E3 
13E6 
13E9 
I3ED 

i3ro 

13F2 
13F3 
13F7 
13FA 

i3ro 



BE1008 

CS04 04 

C64401 04 

A02C07 

864402 

C644 0301 

A02A07 

0C30 

884404 

E839FD 

C3 



BE 1008 

C60403 

C6440104 

A02C07 

884402 

C6440302 

A02A07 

0C28 

884404 

BOFF 

884403 

E834FD 

C3 



BE1 008 
C604 03 
C64401 04 
A02C07 
8844 02 
C6440302 
A02A07 
0C28 
8844 04 
BOOO 
8844 03 
E80FFD 
C3 



683 
686 
687 
688 

689 ) 

690 ; ************ 

691 i 

692 SPU__CLEAR_DISP: 
693 
694 
693 
696 
697 
698 
699 
700 
701 
702 

703 ; 

704 } ************ 

703 } 

706 SPU RELAY ON: 

707 ~ 
708 
709 
710 
711 
712 
713 
714 
713 
716 
717 
718 

719 ; 

720 ; »***»»»*»*** 

721 ( 



13FE BE 1008 
1401 C60403 
1404 C6440104 
14 08 A02C07 



722 SPU_RELAY_OFF r 

723 

724 

723 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 > 

736 ) ************ 

737 ) 

738 EVENT LED_ON» 
739 

740 
741 



MOV AL. tDEVICE__NO) 
flOV BYTE PTR CSZ+4 3,AL 
CALL LOAD TO_DROP 
RET 



Status Req. Command 



Clear Device Display Connand ***.**»******:•»»*.»** 



MOV SI,SPU_CMD BF 
MOV BYTE PTR CSIJ,4 
MOV BYTE PTR CSI+13,4 
MOV AL, UD_BYTE3 
HOV BYTE PTR CSI+23,AL 
MOV BYTE PTR tSI+33 , J 
MOV AL,CDEVICE N03 
OR AL,30H 

MOV BYTE PTR CSI+43,AL 
CALL LOAD TO_DROP 
RET 

Relay Control ON Command 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSX 3, 3 
MOV BYTE PTR t SI +13, 4 
MOV AL,CID_BYTE3 
MOV BYTE PTR ESI+23,AL 
MOV BYTE PTR CSI+33.2 
MOV AL,rDEVICE_N03 
OR AL.28H 

MOV BYTE PTR CSI+4 3,AL 
MOV AL , OFFH 

MOV BYTE PTR CSI+33,AL 
CALL LOAD TO_DROP 
RET 

Relay Control OFF Command 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI3,3 
MOV BYTE PTR CSI+13,4 
MOV AL>C!D_BYTE3 
HOV BYTE PTR CSI«-2J,AL 
MOV BYTE PTR tSI*33,2 
MOV AL, CDEVICE_N03 
OR «L,23H 

MOV BYTE PTR tSI+43,AL 
MOV.AL,0 

MOV BYTE PTR CSI*33,AL 
CALL LOAD TO DROP 
RET 



Event LED OM Command 

MOV S1,SPU_CMD_BF 
MOV BYTE PTR t?I3,3 
MOV BYTE PTR CS 1+1 3.4 
MOV AL,CID_BYTE3 



Length 

Drop Coon and 

ID.BYTE 
Byte Count 



Clear Disp. Command 



I Length 

; Drop Command 

; ID_BYTE 

; Byte Count 



Relay Cont. Command 
ON 



Length 

Drop Command 

! D_BYTE 
Bute Count 



Re lav Cent. Command 
OFF 



Length 

Drop Command 
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HEWLETT-PACKARD; 8086 Assembler 



SOURCE LINE 



14 OB 8844 02 

140E C6440302 

1412 A02A07 

1413 0C08 
1417 884404 
141A BOFF 
14 IC 8844 05 
14 IF E8EAFC 
1422 C3 



1423 
1426 
1429 
M2D 
1430 
1433 
1437 
143A 
143C 
143F 
1441 
1444 
1447 



1448 
1449 
144E 
1451 
1433 
1458 
MSB 
143F 
1462 
1464 
1467 
146B 
146E 



146F 
1472 
1473 
1478 
147C 
147F 
1482 
1486 
148? 
1486 
148E 
1492 
1493 



BE1008 

C60403 

C644 01 04 

A02C07 

8844 02 

C6440302 

A02A07 

OC08 

884404 

BOOO 

884403 

E8C5FC 

C3 



E8B3FF 

BE1008 

C60403 

C6440104 

A02C07 

8844 02 

C644 0302 

A02A07 

0C10 

8844 04 

C644 0300 

E89EFC 

C3 



E88CFF 
BE1008 
C604 03 
C6440104 
A02C07 
8844 02 
C644 0302 
A02A07 
0C1 0 
88^4 04 
C64403FF 
E977FC 
C3 



************ Event LEO OFF Co a 



•»***•***♦** Event LED Ho 



742 
743 
744 
745 
746 7 
747 
748 
749 
750 

731 t 

732 ; 

733 / 

734 EVENT_LED_OFF : 
753 

736 
757 
738 
759 
760 
761 
762 
763 
764 
763 
766 
767 % 
768. 

769 ; 

770 EVENT_LED_NRM : 
771 

772 
773 
774 
773 
776 
777 
778 
779 
780 
781 
782 

783 t 

784 ; 
783 % 

786 EVENT_LED_FLHi 

787 

788 

789 

790 

791 

792 

793 

794 

793 

796 

797 

798 



MOV BYTE PTR CSI*2>.AL 
110V BYTE PTR CSI*33,2 
HOV AL. t DEVICE.NO 3 
OR AL,8 

MOV BYTE PTR CSI+43,AL 

MOV AL,0FFH 

flOV BYTE PTR [$I*S3,AL 

CALL L0AD_T0_DR0P 

RET 



MOV SI,SPU_CMD_BF 

MOV BYTE PTR C$13, 3 

MOV BYTE PTR tS 1*1 3,4 

MOV AL,CID_BYTEJ 

MOV BYTE PTR CSI*23,AL 

MOV BYTE PTR t$l*73,2 

MOV AL> CDEVICE_N03 
OR AL,8 

MOV BYTE PTR tSI*4J,AL 

MOV AL,0 

HOV BYTE PTR CSI+31,AL 
CALL LOAD TO DROP 
RET 



CALL EVENT_LED_ON 
MOV SI,$PU_CMD_BF 
MOV BYTE PTR £SI3,3 
MOV BYTE PTR CSI*13,4 
MOV AL,tID_BYTE3 
MOV BYTE PTR CSI*23,AL 
MOV BYTE PTR t5I*33,2 
MOV AL,CDEVICE_NOJ 
OR AL,10H 

MOV BYTE PTR CSI+43.AL 
MOV BYTE PTR CSI+33,0 
CALL LOAD_T0_DR0P 
RET 



i ID.BYTE 
; Byte Count 



s Ev«nt LED Coot. Command 
t ON 



Length 

Drop Conn and 

IO.BYTE 
Bvte Count 



; Event LED Cont. Conmjnd 
OFF 



? Length 

; Drop Coma and 

; ID.BYTE 

; Byte Count 



t Event LED Mco« Command 
: Normal 



************ Event LED Flash Command *********************-*** 



CALL EVENT_LEDJ>N 
MOV SI,SPU_CMD 6F 
HOV BYTE PTR CSI3,3 
MOV BYTE PTR tSI+13,4 
MOV AL,CIDJ5YTE3 
MOV BYTE PTR t$I+2),AL 
MOV BYTE PTR t$I*33,2 
MOV AL.CDEVICE_N03 
OR AL,10H 

MOV BYTE FTR CSI+43, AL 
NOV BYTE PTR ESI*3J,0FFH 
CALL L0AD_T0_DR0P 
RET 



: Length 

; Drop Command 

; ID_BYTE 

; B;>te Count 



; Event LED Mode Command 
: Flash 



f 
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HEWLETT-PACKARD: 8086 Assembler 
SOURCE LfKE 







799 






800 






801 


1496 


BE 1 000 


802 


149? 


B700 


803 


149B 


8A1E2407 


804 


I49F 


8A20 


803 


J4A1 


8A4 008 


806 


14A4 


88268507 


807 


14A8 


A284 07 


808 






809 






81 0 






81 1 


1 4A8 


BE t 008 


812 


1 4AE 


C604 06 


813 


1 4B1 


C644 01 04 


814 


1 4B5 


A 02C 07 


815 


1 488 


884402 


816 


1 4BB 


C644 0303 


817 


14BF 


A02A07 


818 


14C2 


0C30 


819 


14C4 


8844 04 


820 


14C7 


C6440300 


821 


14CB 


A 084 07 


822 


i Arc 


DOH^ UD 




1 401 




824 










dp i n no 

DC 1 U UD 


B9£ 


1 4D7 


Co44 03 Ql 


827 


1 4DB 


H UW3 Ur 




1 4DE 


8844 Do 


829 


1 4E 1 


E828FC 


330 






B7 1 

tfo 1 


















834 


1 4E5 


rc t Ann 


835 


1 4E8 


wo v» vc 


836 


WEB 


C64401 04 


837 


14EF 


A02C07 


838 


14F2 


884402 


839 


I4F3 


C6440303 


840 


14F9 


A02A07 


841 


MFC 


0C30 


842 


14FE 


884404 


843 


1301 


C6440380 


844 


1303 


A 084 07 


843 


1503 


8844 06 


846 


150B 


E8FEFB 


847 






848 


130E 


BE1008 


849 


1511 


C6440301 


850 


1313 


A08507 


851 


1318 


8844 06 


852 


131B 


E8EEFB 


833 


131E 


C3 


854 






853 



************ spu Vteu Channel Operation ********************* 



3PU_VIEU_MSPt 



AX: 



MOV SI.V!EU_CHANNEL 
MQV BH,0 
MOV BL,tC0NV_N03 
MOV AK,CSnCBX3 
HOV AL,t$I3CBX*83 
MOV tMSB LED) , AH 
MOV CLSB.J_Eb3,AL 

SPU LED .1 EVENT_LEP Ope 

MOV SI,SPU_CMD BF 
MOV BYTE PTR CSIJ,6 
MOV BVTE PTR (31+13,4 
MOV AL, t ID BYTE! 
MOV BYTE PTR ESI+23.AL 
MOV BYTE PTR CSl+33.3 
MOV AL, £DEVICE_NOJ 
OR AL,30H 

MOV BYTE PTR C3I+4 3.AL 
MOV BYTE PTR CSI+33,0 
MOV AL,ELSB_LED3 
MOV BYTE PTR CSI+63,AL 
CALL LOAD_TO_DROP 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR ESI+33,1 
MOV AL. CHSB_LED3 
MOV BYTE PTR ESI+63.AL 
CALL L0AD_T0_DR0P 
RET 



SPU LED I EVENT_LED Operation 

MOV SI j SPU_CMC»_BF 
MOV BYTE PTP CSI3,6 
MOV BYTE FTP CS3+13.4 
MOV AL , C ID_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTP CSJ*33.3 
MOV AL,CDEV1CE_N03 
OR AL,30H 

MOV BYTE PTR CSI+43,AL 
MOV BYTE PTR TSI+33,80H 
MOV AL, CLSB_LED) 
HOV BYTE PTR IS 1+63, OL 
CALL LOAD_TO_DROP 

MOV SI,SPU_Cr1D_BF 

MOV BYTE PTR £SI+33,I 

MOV AL,EMSB_LED3 

MOV BYTE PTR tSI+63,AL 

CALL LOAD_TO_DROP 

RET 



; Length 

; Drop Command 

; £>e vice/Drop 

; Bvt« Count 



; Display Character Co re man 
LS8 

; Data 



MSB 
Data 



Length 

Drop Conttband 

Device/Drop 
B^te Count 



Display Character Cona>.arv 
LSB Fisjh 

Oat a 



MSB 
Data 
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HEWLETT— PACKARD i 8066 Ass*»bl«r 



131F 
1322 
1323 
1329 
132C 
132F 
1333 
1336 
1336 
133B 
133F 
1542 
1343 



BE1008 

C60406 

C644Q1 04 

A02C07 

8844 02 

C6440303 

ft 02 ft 07 

OC30 

884404 

C644 0380 

008407 

884406 

E8C4FB 



1348 BE1003 
134B C644038I 
IS4F A08307 
135Z 8844 06 
1333 E8B4FB 
1338 C3 



1339 
133C 
133F 
1363 
1566 
1969 
1360 
1370 
1372 



6E1008 

C60406 

C6440I 04 

A02C07 

884402 

C6440303 

A 02 A 07 

0C30 

884404 



1373 C644 0583 

1379 C6440630 
I37D E88CFB 

1380 BE1008 
1383 C644 0382 
1597 608607 
138m 8944 06 
138D E87CFB 

1390 BE 1008 
1393 C6440980 
1397 A 084 07 
139A 8844 06 
1590 E86CFB 

13A0 BE1008 
13A3 C644 0381 
13A7 A 085 07 
13AA 8844 06 
15AD E83CFB 



SOURCE LINE 

836 i 

837 i 

838 SPU_LED_FLA5H* 
839 

860 

861 

862 

863 

864 

863 

866 

867 

868 

869 

870 

871 ; 

872 

873 

874. 

873 

876 

877 

678 j 

879 j 

880 i 

881 SPU_LED_FLAST: 
882 



883 

884 

883 

886 

887 

888 

889 

890 

891 ; 

892 

893 

894 

895 ; 

896 

897 

898 

899 

900 

901 ; 

902 

903 

904 

903 

906 

907 ; 

908 

909 

910 

91 1 

912 



SPO LED & EVENT_LED Operation 

MOV SI,SPU_CMD_BP 
MOV BYTE PTR CSI3,6 
MOV BYTE PTR CSI+13,4 
MOV AL* C ID__ BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSl+33,3 
MOV AL,CDEVtCE_N03 
OR AL,30H 

MOV BYTE PTR C3I*4 3,AL 
MOV BYTE PTR tSr*33,80H 
MOV AL,tLSB_LED3 
MOV BYTE PTR* CSl*63,AL 
CALL LOAD_TO_DROP 



******************* 



Length 
t Drop Command 

; D*vic*/Drop 
; Byta Count 



MOV SI,SPU_CMD_8F 
MOV BYTE PTR CSI+53, 
MOV AL,CBSB_LED3 
MOV BYTE PTR CSI+63, 
CALL L0ADJT0_DROP 
RET 



81H 



AL 



Display Character Co ma and 
LSB Flash 

Data 



MSB Flash 
Data 



SPU LED «r EVENTJLED N«w Operation ***** 



:********** 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR IS I 3, 6 
MOV BYTE PTR tS 1+13,4 
MOV AL,tID_BYTE3 
MOV BYTE PTR ESI+23,AL 
MOV BYTE PTR CSI+33,3 
MOV AL,rDEV!CE_N03 
OR AL,30H 

MOV BYTE PTR CSl*4),AL 



MOV BYTE PTR ESI+33,83H 
MOV BYTE PTR £SI*63,30H 
CALL LOAD_TO_DROP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR t5l*33,82H 

MOV AL,CHSB_LED3 

MOV BYTE PTR CSI*6 3,AL 

CALL LOAD TO DROP 



MOV S1,SPU_CMD_BF 
MOV BYTE PTR CSI+53, 
. MOV AL,CLSB_LED3 
MOV BYTE PTR CSX+63, 
CALL LOAD TO DROP 



8 OH 



AL 



MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSl+33,S1H 

MOV AL,CMSB_LED3 

MOV BYTE PTR ISI+63,AL 

CALL LOAD TO_DROP 



; Length 

; Drop Command 

; Dcvic«/Drop 

; Byt€ Count 



Display Characttr Command 



USB Flash 
Data 



MSB Fiftsh 
Data 



LSB Flash 
Data 



MSB Flash 
Data 
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HEWLETT-PACKARD: 9086 A**e*bl«r 
SOURCE LINE 



1 5B0 


C3 


913 




RET 










914 


* mm m m**-* maw mm 


Authorize S*r« teirukai 






1 5B1 


E85F00 


915 


AUTHg^r Al t 


^ a* i ^ a.. ..I n * ^ a* 

CALL C0NV_ BIT^AL 


x AL « 2 ** COHV NO 


15B4 


SB1E1E07 


916 




MOV BX,U0RD PTE CBINAPY 


LED} 


isea 


BE8001 


917 




nov si,basic_autho 






13BB 


2200 


918 




AND AL.CSIJtlx] 


; 2 • 0 No 




13B0 


C3 


919 




RET 










920 




IF PC Code>0 Then . 2«1 


ELSE Z* 0 • 




15BE 


53 


921 


PC_C0DE_0_KAIi 


PUSH ex - 






isbf 


36 


922 




PUSH SI 






13C0 


BE2000 


923 




MOV S I , PC_C0DE 






1 3C3 


B700 


924 




MOV BH, 0 






1 SC3 


8A1E24 07 


923 




MOV BL,CC0NV_N0J 






1 3C9 


Q2DB 


926 




ADD BL/BL 






13CB 


88 1 0 


927 




MOV DX,CSI3£BX) 






1 SCD 


*»*»^ AAA 

83FA00 


928 


• 


CMP DX, 0 






15D0 


3E 


929 




POP SI 






1 301 


SB 


A 




DAD 

Pur BX 






1 5D2 


C3 


931 
932 
933 




RET 

IF SC Mode Than 2* I 
CALL C0NV_8 I T_AL 






I3D3 


E83D00 


SC_riODE_KAI : 


ELSE 3=0 ■ 




1 SD6 


22 060EOO 


934 




AND AL, C$CAN_HODE_FLAGJ 






1 3DA 


C3 


933 
'936 




RET 






I5DB 


BE2000 


937 


PC_C0DE_ADRSi 


MOV $I,PC_CODE 






13DE 


B700 


938 




MOV BH> 0 






I3E0 


8A1E24 07 


939 




MOV BL,tC0NV_N0J 






13E4 


02 OB 


940 




ADD BL,BL 






13E6 


C3 


94 1 




RET 










942 




PC/FC List t Author I re 


CY- 1 . None 


********* 


13E? 


30 


943 


PCFC_MAP_ARUKA : 


PUSH AX 






13E8 


E82800 


944 




CALL CONV_BIT_AL 


; AL - 2 ** CONV_H0 


13EB 


BE0001 


943 




MOV SI ,PC_FC_LIST 




13EE 


B100 


946 




MOV CL,0 






13F0 


8AE0 


947 


AKANE : 


MOV AH > AL 


; Z • 0 Mo 




13F2 


2224 


948 




AND AH, CSI] 






13F4 


22048000 


949 




AMD AH.CSI+1231 






13F8 


73 OB 


950 




JHZ AKANE CHAN 






15FA 


46 


931 




IHC SI 






13FB 


FECI 


952 




IHC CL 






15FD 


80F964 


933 




CMP CL,100 






1600 


73 EE 


934 




JHZ AKANE 






1 6 02 


58 


955 




POP AX 






1603 


F9 


956 




STC 






1604 


C3 


957 




RET 






1603 


38 


938 


AKANE_CHAM: 


POP AX 






1606 


F8 


959 




CLC 






1607 


C3 


960 




RET 










961 


j mm ********** 


Drop Ho. Bit Position 






1608 


31 


962 


DROP_BIT_AL: 


PUSH CX 






1609 


9A0E2607 


963 




MOV CL, CDROP_N03 






160D 


8001 


964 




MOV AL,1 






160F 


D2C0 


965 




R0L AL, CL 






1611 


39 


966 




POP CX . 






1612 


C3 


967 




RET 










968 




Converter Bit Position 






1613 


31 


969 


CONV_BIT_ALt 


PUSH CX 
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SOURCE LINE 



1 6 f 4 




970 


1616 


B 00 1 


971 


1 61 A 




972 


1 6 1 t 




973 


1 6 1 D 




974 






975 


1 6 1 E 


5 f 


976 


loir 


8A0E2A07 


977 


1 £.9^ 
1 D«J 


8001 


978 


1 623 


n^r a 


979 


1 627 


59 




1 628 


C J 


981 






982 


1 629 


A02E 07 


983 


1 62C 


34 3F 


984 




9AAAAA07 


985 


1 632 


C3 


986 






987 


I bo J 


pa nonn 


988 


1 636 


C?cBUU 


989 


1639 


n>i AA 
07 V«* UU 


990 


1 63C 




991 


I63F 


B905D0 




1642 


E91 F00 




1643 


90 




1646 


B90AOO 




1649 


E91800 




164C 


891400 


997 


16*F 


E91200 


998 


1632 


B93Z0O 


ago 


1 655 


E9 vCUU 


1 000 


1658 


896400 


1 001 


1638 


t 9 06 00 


1 002 


165E 


B92C01 




1661 


E90000 


1 004 


1664 


53 


1 0 03 


1665 


56 


1 DUD 


1666 


BE 00 03 


1 UVf 


1 66? 


B7 00 


t 008 


16*8 


8A1E2S07 


1009 


166F 


02DB 


1 01 0 


1671 


8908 


101 1 


1673 


SE 


1012 


1674 


58 


1013 


1675 


C3 


1014 






1015 






1 016 






1017 


1676 


B8I200 


1018 


1679 


BA3AFF 


1019 


167C 


EF 


1020 


1670 


C3 


1021 






1022 






1023 






1 024 


167E 


BE1000 


1025 


1681 


8700 


1026 



J ************ 

DEVICE_BIT_ALi 



£VENT_TO_BASICi 



TIMER. 

TIMER. 

TIMER. 

TIMER. 
TIMER. 

TIMER. 

TIMER. 

TIMER. 

TIMER. 

TIMER. 



,02_SEC t 

.04_SEC i 

p 05_SEC i 

UD SEC: 
J_SECi 

_2_SEC : 

_5_SEC: 

J0_SEC: 

_30_SEC: 

SET CX : 



IBF_UHMASKi 



AL 



MOV CL,CC0HV_M0J 
MOV AL,1 
ROL AL,CL 
POP CX 
RET 

D«vic« Bit Position « 
PUSH CX 

MOV CL,IDEVICE_N03 

MOV AL,1 

ROL AL,CL 

POP CX 

RET 

EVEHT Mode > B*sic Mod* ***************»*****-► 

MOV AL,EC0NV_N0_BIT3 

XOR AL.3FH 

AND tNOWJEVEMTI # AL 

RET 

Timer Set Operation ***************************** 

MOV CX,2 

JMP T1HER_SET_CX 

KOV CX,4 

JMP TIHER_SET_CX 

MOV CX. 3 

JMP TIHER_SET_CX 

NOP 

MOV CX. 10 

JMP TIMER_SET_CX 

MOV CX.20 

JMP TIMER_SET_CX. 

MOV CX,30 

JMP TIHER_SET_CX 

MOV CX, 100 

JMP TIMER_SET_CX 

MOV CX. 300 

JMP TIHER_SET_CX 

PUSH BX 

PUSH SI 

MOV SI, TIME-TABLE 
MOV BH,0 

MOV BL,tIC_BYTEJ 

ADD BL,8L 

MOV tSIKBXl.CX 

POP SI 

POP BX 

RET 

IBF Interrupt Unmask ***»*********************»~* 

; IBF Interrupt Unm 



MOV 
MOV 
OUT 
RET 



AX, 12H 
OX, 0FF3AH 
DX, AX 



VIEU_TBL_LEDi 



Channel Table > LED ********* 

MOV SI,VIEW_CHANNEL ; t ID_ BYTE3 
MOV BH,0 
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SOURCE LINE 



1683 


6A1E2407 


1027 




MOV 


BL,CC0MV_H0J 




1687 


8820 


1 028 




mov 


AH,CSIJCBXJ 




1689 


884 008 


1 029 




nov 


AUCSMCBX+83 




I68C 


88268507 


1030 




nov 


IHSBJ.ED),AH 




1690 


A284 07 


1 031 




MOV 


CLSB_LED3,«L 




1693 


8BD8 


1 032 




MOV 


BX,AX 




1693 


C3 


1 033 
1034 
1033 


; 


RET 
LED 










1 036 


; 








1696 


8A3E8307 


1037 


LED_BIM_BXi 


MOV 


BH, CMSB LED] 


, BX < LED 


169A 


8O1E84 07 


1038 




MOV 


BL,US8_LED1 








1039 


• 












1040 




Decimal to Binary 








1 041 


; 








169E 


80E30F 


1042 


DECBIN_BX: 


AND 


BL, OFH ; 


BX ASCII Deciaal — BX Binary 


1601 


80E70F 


1043 




AND 


BH, OFM 


1604 


02FF 


1044 




ADD 


BH,BH 




16A6 


02DF 


1043 




ADD 


BL,BH ; 


BL»BL*<2*BH> 


16A8 


02FF 


1046 




ADD 


BH,BH 


BH«2*<2*BH>> 


1600 


02FF 


1047 




ADD 


BH,BH ; 


BH«2*<2*(2*BH)> 


160C 


D2DF 


1048 




ADD 


BL,BH i 


BL*BL+C 2*BH >*2*t 2*< 2*BH > > 


1 6AE 


B700 


1 049 




MOV 


BH, Q : 


«BL*1 0»BH 


16B0 


891E1E07 


1050 




MOV 


UORD PTR [BINARY LED3 , BX 


1684 


C3 


1051 




RET 










1052 
1053 
1054 




LED 










■ 


> VIEtf_T* 




168S 


BE1000 


1033 


LED_VIEU_TBLi 


MOV 


SI. VIEW CHANNEL J 


16B8 


B700 


1056 




MOV 


BH,0 


) 


1668 


8A1E2407 


1 057 




MOV 


BL,CC0NV_N03 




16BE 


88268507 


1058 




MOV 


AM, CMSB LED 3 




16C2 


8820 


1059 




MOV 


CS13CBXJ,AH 


; Last Channel Meaory Ni !r»ru 


16C4 


808407 


1060 




MOV 


AL,CLSB_LED3 




16C7 


884008 


1061 




MOV 


csinex+e:,oL 




16C0 


C3 


1062 




RET 










1063 
1064 
1063 


I 


IF 1 








t 






16CB 


808907 


1066 


IF_KEY.CO.BASE: 


MOV 


AL, CKEY DATA 3 




16CE 


3C00 


1067 




CMP 


AL, TIMER OUT CODE 


16D0 


7404 


1068 




JZ TIMERON 




16P2 


38 


1069 




POP 


DX 




16D3 


E93D01 


1 070 




JMP 


BASE — ROUTINE 




16D6 


C3 


1 071 
1072 


TIMERJJN: 

; 


RET 










1873 




SCAM Mode Up Channel Search 






1074 


t 








16D7 


E8A4FF 


1073 


DU_SCAN_SEARCHi 


CALL VIEU_TBL_LED 




16DA 


E889FF 


•1076 




CALL LED_BIN BX 




16DO 


E833FF 


1077 




CALL CONV BIT_AL 




16E0 


BE8001 


1078 




MOV 


SI,BASIC_AUTHO 


16E3 


FECB 


1079 


URIr 


DEC 


BL 




16E3 


80FB00 


1080 




CMP 


BL,0 




16E8 


7303 


1081 




JN2 


URI1 




16E0 


BB6300 


1082 




nov 


BX,99 




16ED 


8AE0 


1083 


URI1 : 


nov 


AH, AL 
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SOURCE LINE 



16EF 2220 
16F1 ?4F0 
16F3 E96200 



16F6 
16F9 
16FC 
I6FF 
1702 
1704 
1707 
1709 
170C 
170E 
1710 
1714 
1716 



1719 
171C 
171F 
1722 
1723 
1727 
1-72A 
172C 
172F 
1731 
1733 
1737 
1739 



173C 
173F 
1742 
1743 
1748 
174A 
174D 
174F 
1752 
1734 
1756 



E883FF 

E99AFF 

E814FF 

BE0001 

FECB 

60FBOO 

7303 

BB6300 

8AE0 

2220 

22A08000 

74EC 

E93F00 



E862FF 

E877FF 

E8F1FE 

BE0001 

FEC3 

80FB64 

7203 

BB0I00 

8AE0 

2220 

22A 08000 

74EC 

E91C00 



E83FFF 

E834FF 

E8CEFE 

BE8001 

FEC3 

80FB64 

7203 

8B01 00 

8AE0 

2220 

74F0 



1758 E8CEFE 

1758 E80A00 

175E E854FF 

1761 E847FD 

1764 E841FB 

1767 C3 



1084 
1 083 
1086 

1087 t 

1088 ; ************ 

1089 ; 

1090 OW_PCFC_SEARCHt 
1091 

1092 
1093 

1094 UKIi 
1095 
1096 
1097 

1 098 UKIt r 
1 099 
1100 
1101 
1102 

1103 ; 

1104 ; ******* 

1105 ; 

1106 UP_PCFC_SEARCH 
1107 
1108 
1109 

mo unit 
mi 

1112 
1113 

1114 UMI1: 
1113 
1 116 
1117 
1118 

1119 ; 

1120 % *******-**** 

1121 ; 

1122 UP SCAM_SEARCH 
1123 
1124 
1 123 

1 126 UK A: 
1127 
1128 
1129 

1130 UKA1: 
1131 
1132 

1133 i 

1134 UD_CONV_DISPt 
1135 
1136 
1137 
1138 
1139 
1140 j 



AND AH, CSt 3(8X3 
JZ URt 

orip UD_CONV_DISP 

PCFC Mod« Up Ch*nn«l Search •**•*****•****»*••**• 

CAUL V1EU_TBL_LED 
CALL LED_BIN_BX 
CALL CONV_BIT_AL 
MOV SI,PC_FC_LIST 
OEC 8L 
CMP BL> 0 
JNZ UKII 
NOV BX,99 
MOV AH,AL 
AND AH,L3I3CBXJ 
AND AH,CSI+1283CBX3 
JZ UK I 

JMP UD_COHVj>ISP 



* PCFC Mod* Up Ch*nn« I Starch **************** 

CALL VIEW TBLJ.ED 
CALL L£I>_BIN_BX 
CALL CONV_BIT_AL 
MOV SI,PC_FC_LIST 
XNC BL 
CMP 8L.100 

JC unit 

MOV BX,1 
MOV AH, AL 
AND AH,ESI31BX3 
AND AH, CSI+1283CBX3 
JZ UMI 

JMP UD_COWV_DISP 

SCAM Hod« Up Channel Starch ***********-**** 

CALL VIEU_TBL_LED 
CALL LED_BIM_BX 
CALL COMV_BIT_AL 
MOV SI,BASlC_AUTMO 
INC BL 
CMP BL,100 
JC UKA1 
MOV BX,1 
MOV AH, AL 
AND AH,CSI3tBXJ 
JZ UKA 

CALL EVENT_TO_BASIC 
CALL BIHDEC_LED 
CALL LED_VIEU_TBL 
CALL SPU_LED_DISP 
CALL CO_CONVERTER 
RET 



301 



17** 
I7W 
I7*» 
17*7 
1771 
1774 
1774 
I77A 
>77f 
17*2 



B700 
•OFOOA 

BOtflOA 

rec7 
iw* 

01 CD 7 030 

09 If 84 07 
BB3EB907 
C» 



17« EB'DPE 
t7»( 7404 
t?*9 DB«393 
17** C3 

I70C EB2PTC 
17«F 75M 

17*1 
1794 C3 

1799 BB4»0 
1790 C3 



I7ftj 
I7A5 



17a£ 

?7to 



8AAE6907 
»re* 

BA1C2B07 
02t* 
BE BOBS 
•BOO 

39041C07 ' 
741* 
•0*913 
79 03 
C97**1 



iro* 90 
ir»9 t3 



1141 
1143 
1 1*1 
t!44 
1 145 
1144 
M47 

tt«e 

M4» 
1 190 
1191 
119? 
IT93 
I 154 

1139 
1 19* 
1197 
119* 
1199 
lifts 
1KI 
1 1*2 
• 1*3 
it 64 
1169 
1164 
I 1*7 
11*9 
11*9 
t 170 
1171 
1 172 
1173 
1174 
1179 
117* 
1177 
M7B 
1 17* 
MSB 
»»*f 
M«Z 
I1B3 
11*4 
1193 
Itfr* 
11*7 
If** 
MS9 
1 190 
M9l 
1192 
1193 
U94 
1199 
119* 
1197 



BOUPCC like 

BtHPCC.UDf HOV tH,0 

Hironit CrtP Bt.tt 

« IWKO 

sue ti.t* 

IMC B** 
JWP Ml TOM I 
HOKOt 0* B*.9B3*M 

ItOV US*_LEt».M. 
MOV tfl»_LCt»>.B»l 
KKV 

j JC/PT/PC *Od« Wo AX At **t Burn •••••»»•»••••• 

»CrrPC_«PPf_«Xi CALL 

WOV AX.ASCII.SC i I «*•*• 1 

RET 



01 67237 



*aom_tcpc» 



CALL PC_COt*E B »CAI 

jhz ttwtjn 



MOV AK,A9CM_PC 
PET 



«OV OX, ASCII PC 
RET 



t C PC ROM 1 
t [ PC nod* } 



K«v Op«r«ttoti 



«V_OPP»ftTI0»ll HOV CUfKCV.DATAI 
NOV BK.O 

nov n.ntjm) 

ADO 

nov 91, JWmjWtt$ 

ROV AX, (3 1 }t FX) 

CUP *X.tIM!T_POH*Tl 
JZ OP.IHITIAL 
CUP CL.0»*0*7VXV_C0TC 

jme OP.MOPrM._rEV 

JWP OP.SPW^OPP I SPU Vo OTP Sur>j»<f**»* 



OP_MOPI*AL_ICEY* 



PUSH AX 
BET 



; OH/ST* I9»i »*» Operation 



t TO»Ml«O-0»-TO»MtKO-W-T«5MI W^r-TO5MlMO-C5-T0SMI^-0S-TMM»M0-O5-TO5HtK0-PS-TOSHXHO-0»-T0SHJMO-O5-TOSMI 

I 

MEXT jCOMTtMUCi POP AX 
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17BB B700 
17BD 8AIE2807 
17C1 02DB 
17C3 BE8003 
17C6 8900 
17C3 C3 



17C9 8A0E8907 

17CD 80F913 

17D0 7311 

17D2 E854FE 

17D5 E8BEFC 

17D8 E8CDFA 

17DB EBD6FB 

17DE A11A07 

17E1 EBD8 



17E3 
17E6 
17E8 
17EA 
17ED 
17EF 
17F1 
I7F4 
17F6 
I7FA 
17FD 
1800 
1802 
1804 
1807 
180A 
180C 
180F 



80F91 1 

7324 

B430 

E8ADF8 

7402 

B431 

A 02 A 07 

0C30 

88268307 

A284 07 

A 024 07 

0C30 

FECO 

P28607 

E84FFD 

EB8C 

80F917 

73B7 



1811 EBB5 



1813 A08907 
1816 E8EBF8 
1819 7334 
1818 3C10 
1810 7303 
181F E92401 



119$ 

1199 

1200 

1201 

1202 

1203 

1204 

1203 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1213 

1216 

1217 

1218 

1219 

1220 

f221 

1222 

1223 

1224 

1223 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1233 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1243 

1246 

1247 

1248 

1249 

1230 

1231 

1232 

1233 

1234 



SOURCE LI HE 

NEXT OS: «OV BH, 0 

flOV BL,tIC BYTE J 
ADD BL.BL 

HOV SI. JU«P_*DDPE3S 
nOV CBX3CSI3.AX 
RET 



RETURNJ)S: 

t 

1 
» 
) 

I 

OP INITIAL: 



SPU Initial Off node 



HOV CL,EKEY_DATA3 
CHP CL,ONOFF_KEY_CODE 
JNZ HP_100_CK_001 
CALL EVENT_TO_BASIC 
CALL SPU_VIEW_DISP 

CALL CO.CONVERTER 



UAKEARI_DE_ONt CALL SPU_RELAY_ON 

HOV AX,IBASE_POINTJ 
JHP HEXT_OS 



HP 100 CK 001: 



CQNV_$W_NC_YO : 
CONV_SW_OK_YO» 



KP_100_CK_0Q2: 

;;;;;;;;;;;;;;; 



CHP CL 4 EVENT_JCEY — CODE 

JNZ HP_100_CK_002 

MOV AH, 3 OH 

CALL CONV_SW_FLAC 

JZ CONV_SU_OIC_YO 

HOV AH,31H 

HOV AL,tDEVICE w M03 

OR AL,30H "* 

HOV CHSB_LEDJ,AM 

HOV ELSB_LED J , AL 

HOV AL,tCONV w N03 

OR AL,30H 

INC AL 

HOV CHSB_LED),AL 

CALL SPO.LED_FLAST 

JMP RETURN OS 

CHP CL,SEHD_kET_COPE 

JN2 RETURN_OS 

CALL SPEC1AL_SPU_1 

JMP RETURN_OS 



B»se Routine 



BASE_ROUTXNEi 



HOV AL,CKEY_DATAJ 
CALL KAZUKO 
JNC RANDOn_ACCESS 
CHP AL,PLUS_KEY_CQDE 
JNZ BASE I 

JHP UP_CHANNEL_OP 



SPU OFF 
U 

SPU OH 



1 I 
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SOURCE LINE 



1 822 


3C1 1 


4 0«« 


OHbt 1 I 


CMP At PVPUT IfPV i*ftftC 




1 824 


7303 


1 

i c3b 




•IN7 

vrl£ DH9CA 




■ o<o 


C7^ f V<9 


1 7"*7 
1 ft3 r 




IMP PI/CUT ^CV fID 




f QOQ 

1 o£7 


If* 1 9 


1 «99 




pup At AiiTun i>rv r*nr\c 
unr Hi. , MU i nu^r.t T (.Uvt 




1 628 


7903 


1239 




JNZ BASE3 




182D 


E99A01 


1260 




JMP autho.key op 




1 830 


3C14 


1 261 




CttP AL, MINUS KEY CODE 




1 832 


7303 


1 26? 
■ cOc 




JHZ BASE4 




t ai« 

1 


tyHr ui 


1 

1 £DO 




JMP DOUM_CH_OP 




1837 


3C13 


1264 


BA3E4 : 


. CMP AL,SCAN_KEY CODE 




1 839 


7303 


1 263 




J NT. 8ASE3 




1 83B 


E91302 


1 7£fi. 




JMP SCAN KEY_0P 




• QIC 


I © 


« OCT 




CMP AL, CLEAR KEY CODE 




1 840 


73 03 


1 268 




JNZ BASE6 




1842 


E99C02 


1269 




JMP CLEAR KEY OP 




I 0*»0 


If* 1 7 


1 97 ft 




CMP AL,SEND_KEY CODE 




1 Q47 


7^ m 


1 A t 1 




JN2 BASE 7 




1 849 


E9AB 02 






JMP SEND KEY OP 




1 o*»U 


CQQA n n 


1 971 
1 * » J 


CfiCC7 • 


JMP NEXT_END ; 2oooooooooooooooooooooodooooooooo>>ooooo>: 






1 OTA 

1273 






















1 276 


; 


Ran do a Access Routine 










s 










1278 
1279 








184F 


8700 


RAND0M_ACCES3 : 


MOV BH,0 




1831 


8A1E2807 


1280 




KOV BL,CIC 8YTE3 




1 833 


8BF3 


1 28 1 




MOV SI,BX 




1857 


E864 06 


1282 




CALL KEY_BUFF_ADRS 




183ft 


6800 


1283 
1284 




MOV CBX31SIJ.AL 




1 83C 


A283 07 


1285 




MOV CttSB LED 3 , AL 




185F 


B0S8 


1286 




MOV AL,88H 


; LSB » 


1861 


8294 07 


1287 




MOV tLS8_LED3.AL 




1864 


E87EFC 


1288 




CALL SPU LED DISFL 




1867 


E8E8FD 


1289 
1290 


* 


CALL TXMER_3_SEC 




186A 


E84DFF 


1291 




CALL NEXT_CONTINUE 


; rCt K*y Input UUit 333 






1292 


; 




186D 


A08907 


1293 




MOV AL,CKEY_DATA3 




1870 


E891 P8 


1294 




CALL KAZUKO 




1873 


7264 


1295 




JC RANDOM OUT 




1973 


8700 


1296 




MOV BH, 0 " ; 




1 877 


8A1 E2B07 


1297 




MOV BL,UC_BYTE3 




1878 


8BF3 


1298 




MOV SI.'BX 




187D 


E83E06 


1299 




CALL KEY_BUFF_«DRS ; 


AH - t 1st KEY 3 


1880 


8A20 


1300 
1301 


; 


MOV AH,[SI3tBX3 t 


AL - C KEY_DATA 3 


1882 


A28407 


1302 




MOV CLS8_LEDJ,AL ; 


LED Display 


1883 


88268307 


1303 




MOV CMSB_LED3,AM ; 


1889 


E83206 


1304 




CALL KEY_BUFF_ADRS j 




188C 


894004 


1305 




MOV CSI3CBX+43,AX ; 




188F 


H819FC 


1306 
1307 




CALL SPU_LED_DISP ; 

; 




1892 


E801FE 


1308 




CALL LED BtN_BX 




1893 


E619FD 


1309 




CALL AUTHO KAI 




1898 


747D 


1310 
131 1 


i 


JZ yj NO MT END 
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SOUFCE LIKE 



1B9A 


E836F& 


1312 




CALL SC_MODEJCAl 


189P 


732B 


1313 




JHZ TUME_SURU 
CAUL PC_C0DE_©_KAI 


189F 


E81CFD 


1314 




1902 


7426 


1313 
1316 


1 


JZ TUHE_SURU 


18A4 


ESEFFD 


1317 




CALL LED_8IH_BX. 


I6«7 


E869F0 


1318 




CALL COHV_BIT_AL 
MOV SI, PC_FC_L 1 91 

AU#t *#t 4k ^BfcJ> *| 

AND AL#I3lJtBXJ 


1BAA 


8E0001 


1319 




19AD 


2200 


1320 




I8AF 


7319 


1321 




JM2 7UHE_SURU 






1322 


J 


CALL AH G0_ INPUT 


18B1 


E87303 


1323 




1984 


E82E06 


1324 




CALL AMCO 6IM_DX 


I8B7 


E821FD 


1323 




CALL PC_CODE_ADRS 


18BA 


3810 


1326 




CMP DX,7si3CBX3 


I88C 


7324 


1327 




JNZ MSCERR_«T_EHD 
CALL KEY_BUFF_ADRS 


I8BE 


EBFD03 


1328 




19C1 


8B4 004 


1329 




MOV AX,CSI3rBX+43 


I8C4 


A38407 


1330 




MOV tLSB_LED3*AX 


18C7 


EBE1FB 


1331 
1332 


I 


CALL SPUJLED_DISP 


1SCA EBSCFD 


1333 


TUNE_SURU: 


CALL EVENT_TO_BASIC 






1334 


1 " 




19CD 


EBE3FD 


1333 
1336 


l 


CALL LED_VJEW_TBL 


18DD 


E81CF9 


1337 
1338 


l 


CALL RUN_COMVERTER 


18D3 


Al 1007 


1339 


HEXT^EMD t 


MOV AX.tBASE_P01MT3 


I8t>6 


E9E2FE 


1340 
1341 


: 


JMP HEXT_OS 


I8D9 


3C16 


1342 


RAHDOM_OUT i 


CUP AL.CLEAR_KEY_CODE 


18DB 


73B3 


1343 




JNZ NSGERR_UT_EWD 


18DD 


E8B6F8 


1344 




CALL spo_vjew_oisp 


I8E0 


EBF1 


1345 
1346 


1 


JMP HEXT_END 


18E2 


887243 


1347 


nSGERR_»T_EM> : 


MOV AX, ASCHNER 


19E5 


EBBCFB 


1348 


nSG_UT~EMD i 


CALL SPO.LED.faX 


18E8 


E85BFI* 


1349 
1330 


U*JT_ENf: 


CALL TlHER.l.SEC 


I6EP 


E8CCFE 


1351 
1332 


iF_TI(lEOUT.EHt>: 


CALL KEXT_C0NT1MUE 


18EE 


A 089 07 


1353 




M0V AL.tKEY_P»>TA3 


ten 


3C00 


1334 




CMP AL.T1MEP 0UT_C0DE 


ion 


74 03 


1335 




JZ RAH00M_M0D0RI 


18F5 


E91BFF 


1356 
1357 


s 


JMP 8ASE.R0UT1NE 


ISFfi 


A08007 


1358 


RAM>OM_HOt>ORl » 


MOV AL, tHOW_EVEHT} 


18FB 


94D62E07 


1359 




TEST AL,ICOHV_NO.BITJ 


18FF 


7303 


1360 




JHZ EVENT_MODOPI 


1901 


E892FB 


1361 




CALL SPU.YIEW DISP 


1904 


EBCD 


1362 




JMP NEXT_END 


1906 


8E3000 


1363 


EVENT_HODORI: 


MOV SI, EVENT CHANHEL 


1909 


03362407 


1364 




ADD SI,tCOHV~N03 


190D 


RB1C 


13(3 




MOV BX,tSI3 


190F 


E856FE 


1366 




CALL BIHE>EC_LCD 


1912 


E896F6 


1367 




CALL SPU LED DISP 


1913 


EBBC 


1368 




JMP NEXT_EHD 



I PC Hod« D*ff* PC -Map Hi fcruk* 



IF PC_CODE <> Input Co«»« Th«x. PC_Control 
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HEWLETT-PACKARD i 0086 Assembler 



SOURCE LINE 



1917 E82CFD 

1 91 A E89DFE 

191D A08907 
1920 3CD0 
1922 74 03 
1924 E9ECFE 
1927 8BDCD4 
I92A £889 



I92C E8AAFA 
192F E862FA 
1932 E8EEFA 

1935 A11C07 
1938 E8B0FE 
193B E8ACF9 
I93E 7203 

1940 E842F8 

1943 E982FE 



1946 E8CAFC 

1949 22060EOO 
194D 7*33 

194F E8EAFD 
1952 EBEAFC 

1935 EB62FE 

1958 A08907 
195B 3C00 

1950 7358 

I9*F E8MFA 
1962 E8E0FC 



UT_MO_VT_END i 



1369 
1370 
1371 
1372 
1373 
1374 ; 
1375 
1376 
1377 
1378 

1379 H5G_H0 UT EHDt 

1380 

1381 

1382 

1383 

1384 ; 

1385 > 

1306 i 

1387 ; 

1388 i 

I3B9 ) 



CALL TI«ER_I_SEC 

CALL MEXT.CONTIHUE 

HOV ftL.CKEY_DAT« 

CMP AL, TIMER OUT CODE 

JZ WSC_MO.WT_EHD~ 

JMP BASE.ROUTINE 

HOV AX,ASCII_NO i | Sec . 

jup Nsc.vrr end 



SPU OFF Key Operation 



ftAK) : 



1390 OP SPU OFF: 
1391 
1392 
1393 ; 
1394 
1395 
1396 
1397 
1398 ; 
1399 
1400 £ 
1401 
1402 
1403 
1404 
14 03 

14 06 i 

1407 • 
140B ; 

1409 ; 

1410 ; 

1411 UP^CHOHNEL OP: 
141? 

1413 
1414 ; 

1413 UP SCAM: 

1416 ~ 

1417 t 
1418 
1419 ; 
1420 
1421 
1422 
U23 t 
1424 VOKO: 
• 425 



CALL SPUJJELAY OFF 
CALL SPU_CLEAR~DISP 
CAUL EVENT_LED_OFF 

ftOV AX,UMJT_POIWTJ 1 

SlL 5T?IcSh VE RTER K ° r< " OS ni^odor.n 

JC RAKJ 



CALL COMV_P_OFF_CMD 
JHP RETURM_OS 



Kodoru Junto tw* Snitearunode Return 



UP Channel Change 



CALL C0MV_PIT_AL 

AND AL , t SCAH_f?ODE FLAG J 

42 UP_PCFC 

CAUL UP_SCAM SEARCH 
CALL TJHE*_OS_SEC 

CALL HEXT^COMTINUE 

«OV AL,CKEV_D*TAJ 
CftP AL,TIHER_OUT_CODE 
JM2 UP_DOWW_Fx I T 

CALL SPU_ST*TUS PEO 
CALL TIHEP W UD_SIC 



» U/D Sv9u H»n*jhit» 
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SOUPCE LINE 







1426 


J . 




V965 


EB32FE 


1427 




CALL ME aT__COHT I hue. 






1428 


; 




1968 


A08907 


1429 




MOV AL, IKEY_DATA3 


I96B 


3C1C 


1430 




CUP AL, KET_PU5H_vUl?fc 


I960 


7348 


1431 




4HZ UP_DOUH_EXIT 


I96F 


E8CAFD 


1432 




CALL UP_oCAH — SEARCH 


1972 


E8BEFC 


1433 




fat • riNCB eep 






t434 


i 




1975 


E842FE 


1435 




roi l urvT rnklTTMllF 

li>HLL rtLAl^tUnl i nut 






1436 


i 




1978 


008907 


1437 




HUT HL * I Fit 1 H J 


197B 


3C00 


1438 




CnP AL, T intK_OUT — tvvc 


1970 


74E0 


1439 






197F 


E93300 


1440 




JnP UP — DOwN_fcX 1 T 






144t 










1442 


t ****** ****** 




1982 


E862FC 


1443 


UP_PCFC : 


CALL PCFC^HmP^ HKUKH 


19B3 


724 0 


1444 




JC UP_N0_MAP 






1443 


» 




1987 


E88FFD 


1446 




CALL UP_PCFC__ SEARCH 


I9SA 


E8B2FC 


1447 




CALL TIMER_OS_SEC 






1448 


I 




198D 


ES2AFE 


<449 




CALL HEXT_C0NTINUE 






1450 


J 




1990 


A 089 07 


1431 




rtOV AL, CKEY_pATA J 


1993 


3C00 


1432 




CUP AL , T I nEK_UUT_CUI>E 


1995 


7520 


1453 




J HZ UP_DOUN_EXI T 






1434 


; 




1997 


EBDCF9 


1455 


YASUKO: 


CALL 5PU_cTATU5_REQ 


199ft 


EBP9FC 


1456 




CALL TWER_ UD_SEC 




/ 


1457 






199E> 


EB1AFE 


143B 




CALL HEXT_C0NT I HUE 






1459 






19A0 


A08907 


1460 




MOV AL . CKEY DATA3 


19ft7 


3C1C 


1461 




CHP AL,KEY_PUSH_CODE 


19A5 


7310 


1462 




JNZ UP_DOUN_EX!T 


1?f>7 


E86FFD 


1463 




CALL U?_PCFC_SEARCH 


19AA 


E888FC 


1464 




CALL TirtER_02_SEC 






1465 


I 




19AD 


EBOflFE 


:466 




CALL NEXT_C0NT I HUE 






1467 


; 




19C0 


A08907 


1468 




H0V AL, tKEY_ DATA3 


1983 


3C00 


1469 




CMP AL,TIMER__OUT_CODE 


1985 


74E0 


1470 




JZ YASUKO 






1471 


j 








1472 


j 




19B7 


A08907 


1473 


UP_DOUN_ EXIT: 


HOV AL> rKEY_DATA3 


I9CA 


3C00 


1474 




CMP AL, TIMER OUT CODE 


19BC 


7306 


1473 




JHZ IUKA 


19BE 


E8t>3FA 


1476 




CALL SPU_V3EW_DISP 


19C1 


E82BF8 


1477 




CALL RUH^ CONVERTER 


19C4 


E94CFE 


1478 


RIKA} 


JHP BASE_R0UTINE 






1479 






J9C7 


E93DFF 


t480 


UP_N0_MAP t 


JMP MSG_N0_VT_END 






1481 
1482 







; K«y Rtl«a?c or Another K« 



; Another K«y 
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SOUPCE LINE 





1483 i 






1484 ; 


Adding Channel* to the FC/PC List 




1483 ; 










19CA E0B1FC 


1487 AUTHO_K£Y_OP: 


CALL VIEg_TBL_LE£> 


19CD E8C6FC 


1488 ~ ~ 


CALL LED_B!H_BX 


19D0 BE0001 


1489 


MOV SI^PC.FC.LIST 


19D3 E83DFC 


1490 


CALL CONV_BIT_AL 


19D6 0800 


1491 


OR t$IMBX3,AL 


19D8 B86441 


1492 


MOV AX,ASCII_AD 


19DB E907FF 


1493 


JMP MSG_WT_END 










1495 ; 






1496 ; 


Down ChanneL Change 




1497 ; 










19DE EB32FC 


1499 DOUW_CH_OP: 


CALL C0NV_B1T_AL 


19E1 22060E00 


1300 


AND AL,tSCAN MODE FLAG3 


19E5 7432 


1301 


JZ DW^PCFC 




1302 j 




19E7 E8EDFC 


1303 DW_SCANt 


CALL DU SCAM SEARCH 


19EA E832FC 


1304 


CALL TIMER_05_SEC 




1305 i 




19ED E8CAFD 


i306 


CALL NEXT_CONTINUE 




1307 ; 




19rO A0890? 


1308 


MOV AL,CKEY_DATA3 


19F3 3C00 


1309 


CMP AL,TIMER_OUT_CODE 


19F5 7320 


1310 


JNZ DOWH_EXJT 




1311 ; 




19F7 E87CF9 


1312 ElKOt 


CALL SPU STATUS REQ 


19TA E848FC 


1313 


CALL T1MER_UD_SEC 


✓ 


1314 ; 




19FD E88AF0 


13J5 


CALL NEXT_CONTJNUE 




1316 ; 




IrtOO A 089 07 


1517 


MOV AL,tKEYJ>ATA3 


1*03 3C1C 


1318 


CMP AL,KEY_PUSH_CODE 


1A05 7310 


1519 


JNZ DOWH.EXIT 


IA07 E8CDFC 


1320 


CALL DU_SCAH_SEARCH 


1A0* EB26FC 


1521 


CALL TIMER_02_SEC 




1522 ; 




1A0D E8AAFD 


1523 


CALL NEXT_CONT I HUE 




1524 ; 


1A10 A08907 


1525 


MOV AL , t KEY_DAT A 3 


1A13 3C00 


1326 


CMP AL, TIMER OUT CODE 


1A15 74E0 


1527 


JZ EIKO 


1A17 EB9E 


1528 DOUH_EXIT» 


*IMP UP_J>OUN_EXIT 






» PC-FC Mode ************************;ii.*:» it***** 


1Af9 E8C8FB 


1530 DM PCFC: 


CALL PCFC_MAP_ARUKA . 


1A1C 7232 


1331 


JC DW_HO_MAP 




1532 ; 




1A1E E803FC 


1533 


CALL DU_PCFC_SEARCH 


1*21 EB1GFC 


1934 


CALL TIMER. 05L.SEC 




1335 t 




1A24 E893FD 


1336 


CALL HEXT_CONT I HUE 




1537 ; 




1A27 A08907 


1538 


MOV AL * EKEY_DATA3 


1A2A 3C00 


1539 


CMP AL,TlHER_OUT_CODE 



308 



0167237 



1A2C 


75E9 


1340 








1341 


1 


IA2C 


E043F9 


1342 


KEIKOi 


1A31 


cei ifc 


1343 








1344 


J 


1A34 


iosjfd 


1343 








134* 


I 


1A37 


a or? or 


1347 




IA3A 


3C1C 


1348 




1A3C 


73D9 


1349 




1A3C 


E8BSFC 


1330 




1*41 


Eeerrs 


1331 








1332 


i 


1A44 


E873FD 


1333 








1334 


t 


1A47 


A 009 07 


1355 




1A4A 


3C00 


133* 




1A4C 


74C0 


133? 




IA4E 


EBC7 


133B 








1339 


% 


• A30 


C9D4FE 


1360 


DU_NO_HAP t 






1341 








1362 








*363 








1364 








1365 








1566 








1367 








1S6B 


I 






1369 


I 






1370 


I 




* 


1371 




tAS3 


E820FD- 


1372 


sc»n_key_op i 


1A3C 


EB4BFA 


1373 




1A39 


E8F6F0 


1574 








1375 


; 


1A5C 


E85BF? 


1576 








1377 


; 


1A3F 


AO09O7 


1378 




1m62 


3C00 


1379 




1A64 


7503 


1380 




tAtfr 


E90FFE 


13B1 








I3B2 


i 


1A69 


3C15 


• 1383 


SCAN_AFT£Rr 


1A6B 


7339 


1384 








13B3 




1A6D 


E84EFB 


1306 


SCAN_SCAHi 


1A70 


741 0 


13B7 








1360 


1 


1A72 


E6B203 


1309 




1A75 


E86004 


1390 




1078 


E860FB 


1391 




1A7B 


381 0 


1392 




1P7D 


7403 


1393 








1394 


S 


1A7F 


E960FE 


1393 








1396 


% 



HEWLETT-PACKARD i 8006 As»«*bl«r 
SOURCE LINE 

JH2 DOVM_CX|T 

CALL 8PU.STATUS.RE0 
CALL T!rt£R_UD_SEC 

CALL K£X7_C0MTIKUl ' 

HOV AL, CKEY^DATAJ 
CUP AL.KCY PV9N_CODE 
JH2 DOUH.CXIT 
CALL ftn_Pcrc_arARCH 
call yimsn^ oa_«ec 

CALL HEXT_COHTIMU€ 

HOV AL,CKEY_pATA3 
CffP AL.TIHEft_OUT_COPE 
JZ KEIKO 
JHP DOUN_E*!T 

JHP HSG_NO_V/T_END 



SCAM K*y Operation 



CALL SCFCPC_«OdE_AX 
CALL SPU.LE^ AX 
CALL TIHER_3_SEC 

CALL H£XT_COHTINUE 

HOV AL.CKCY DATA] 
CMP AL,TIHEA_0UT_CM>E 
4HZ SCAM v AFTER 
JHP RAHDOnytODORI 

CHF AL.SCAMJCEY_COt>E 
JH2 SCAN_AH0THER 



CALL PC_CODE_0_KAI 
J2 3C_FC_PC_XCHG 

CALL AHCO.IHPUT 
CALL ANCO.BIM.DX 
CALL PC_CODE_AD*$ 
CftP DX # CSt3CBX3 
JZ 3C.FC_PC.XCKC 

JKP FtSGERR_WT_EHl> 



tP PC_COD€ O Input Cod« Th«n PC.Ert- 
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SOURCE LINE 



1AB2 


E88EFB 


1597 


SC.FC.PC.XCHG; 


call conv.bit al 


1AB3 


30060EOO 


1398 




X0R ISCAM_TO0E FLAG3.AL 


IA09 


22 06 OE 00 


1599 




AND AL, CSC AN^HODE.FL AC J 


IA8D 


7406 


1600 




JZ EHI.T0 FCPC " 


1A8F 


BB4333 


1601 


EHI.T0.SCAN: 


HOV Ax7ftSCII.SC 


1 A92 


e 95 ore 


1602 




JHP HSG.WT.END 


1 A95 


E626FB 


1603 


Efl I TO FCPCi 


CALL PC.CODE.O.KAI 


1 A9B 


79 06 


1604 




JHZ EHI.TO.PC ~ 


1 A?A 


BB4346 


1605 


EHI.TO.FCt 


«0V AX,ASc7l_FC 


\ A9D 


E94SFE 


1606 




JHP HSG.UT.END 


1 AAO 


B84330 


1607 


EHI.T0.PC : 


HOV AX,ASCII_PC 


1AA3 


E93FFE 


1608 
1609 
161 0 
161 1 


j 


JHP HSG.UT.END 


1 AA6 


3C12 


1612 


SCAN ANOTHER: 


CHP AL,AUTH0 KEY CODE 


1AA8 


7403 


1613 




JZ PC.CODE.XCHG ~ 


1 AAA 


E966FD 


1614 
1615 


■ 


JHP BASE ROUT I HE 






1616 




TF PC ennr ■ n Turu ■ uru • trt ee Aueun.vrv_iu 

ir rlr.UUI/C ■ V Hlfcn fit* tL9t HN&r1U~KfcT~IN 






1617 


J 




1 AAD 


EBOferB 


1 & 1 e 


DC cnr.e vrur . 




1 A8 0 


74 0D 












f 620 






1A82 


E87203 


1621 




CALL ANC0_ INPUT 


1 A63 


E82D04 


1622 




CALL AHftn ATM t>V 


1 ABB 


E82 0FB 


1 623 




roi 1 DP f nfiC nr>DC 


1 ABB 


381 0 


1 624 




cmp t>* r <; 1 1 r rv i 

wnr **"t IOI JIDAJ 


t ABD 


7SIF 


1625 




r^i>wc — c«n , *r rw w bvvc \J input LOOC Then r*t trro 






1626 


J 




core 


roc r 


ucu oc enne » 


Cfti i Aucn Tniionvii 
IRLL NnuU I UUKUKU 


1AC2 


EB7AFB 


1628 




CALL TIflEP.03.SEC 






1 629 


1 




t Aft 


cocker 
tor 2rC 


1 CI A 

1631 


J 


CALL NEXT. CUNT J HUE 


tACB 


E8S304 


1632 




CALL ANG0.DI SPLAY 


1 ACB 


7303 


i b J J 




JHC NEW.PC.SfcT 


I ACD 




1634 




imp werc6D~*uT CMft 
«inr n»>ufcicit.» i.cFfiJ 






1 635 






t ADO 


E81204 


1636 


NEW.PC.SET : 


CALL AHCO BIN DX 


1 AD3 


E805FB 


1637 




CALL PC._C0DE.ADRS 


1AD6 


891 0 


1638 
1639 


; 


NOV tSl2EBXJ,DX 


1AD8 


B8S54 I 


164 0 




NOV AX, ASCI I AU 


1ADB 


E907FE 


1641 




JHP HSC.WT.EMD 






1642 


j 








1643 


t 




1ADE 


E90IFE 


1644 


PC.CODE.ERR : 


JHP HSGERP.UT_EHD 






1645 
1646 


















1647 


7 


Deleting Channel r from the PC -'PC Lift 






1648 


1 








1649 
1650 






iae'i 


EB9AFB 


CLEAR.KEY.OP: 


CALL VIEy.TBL.LED 


1AE4 


EBAFFB 


1651 




CALL LED.?IN_BX 


IAE7 


BE0001 


1652 




HOV SI » PC FC.LJST 


IAEA 


E826FB 


1653 




CALL C0NV~8IT_AL 



0167237 
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SOURCE LINE 



1AED 


34 FF 


1634 




XOR AU0FFH 


1 AEF 


2000 


1635 
t636 




AND CSI31BX3,AL 


1 AF1 


B84364 


1637 




NOV AX,A$CI!_DE 


1 AF4 


E9EEFD 


1638 
1659 




JMP HSG_UT_END 














1660 


) 








1661 


; 


Send Key Function 






1662 
1663 


\ 












1 AF7 


RS4S53 


1664 


SEMD_ KEY — OP : 


MOV AX,ASC1I_SE 


1 AFA 


E8A7F9 


1 665 
1666 




CALL SPU_LED_AX 


1 AFD 


E8 1 3FB 


1667 




CALL CONV_BIT_AL 


i d n ft 


290&3008 


1668 




AND AL, CSEND_ENABLE3 


1B04 


7503 


1669 




r)H2 SEND_KYOVA 


t B 06 


E90EFE 


1670 
1671 


; 


JrtP WT_NO_WT_END 


IB 09 


E846FB 


1672 
1673 


SEND_KYOKAi 
* 


CALL TIMER_5_SEC 




E8ABFC 


1674 
1675 




CALL KEXT_COHT I HUE 




HU07V 


1676 




rtOV AL, CKEY_DATA3 




E8EFF5 


1677 




CALL KA2UK0~ 




(OUO 


1678 




JNC SETUKO 


1017 


E9BFFD 


1679 




JMP RANDOW_OUT 


1 B1 A 


A29407 


1680 


SETUK0 : 


MOV CLSB_LED3,AL 




On 1 C^uo 


1681 




MOV BU CSEHD.INDEX3 


* B9t 
1 D* 1 


O UP DO V 


1 682 




CMP BL,SENt>_ttfiX 


t B24 


7203 


1683 




JC TRMIK0 ~ 


1026 


E9EEFD 


1664 


TAMI : 


JMP UT_N0_UT_END 


1 B29 


6420 


1683 


TAM1K0 : 


nov ah720» 


1B2B 


88268507 


1686 




MOV CMSB_LED3.AH 


1B2F 


E88C03 


1687 




CALL KEy'b^P-^ORS 


1B32 


A08907 


1688 




MOV AL,CKEY_DATA3 


1B35 


8800 


1689 




MOV CSI 3CBX3 . AL 


1B37 


E8ABF9 


1690 




CALL SPU LED DISFL 


1B3A 


E815FB 


1691 




CALL TIMER_5_SEC 






1692 






1B3D 


E87AFC 


1693 
1694 




CALL NEXTJTONTIMUE 


1B40 


A08907 


1695 




MOV AL, [KEY DAT A 3 


1B43 


3C16 


1696 




CMP AL, CLEAR JCEY_C0DE 
JZ SEND_KEY_OP 


1B43 


74B0 


1697 




1B47 


3C12 


1698 




CMP AL* AOTHO KEY CODE 


1B49 


75DB 


1699 
1700 


; 


JM2 TAMI 


1B4B 


E87003 


1701 




CALL KEY_8UFF_ADRS 


1B4E 


BAO0 


1702 




MOV AL,CSI3CBX3 


1B50 


BE3308 


1703 




MOV SI,SEND_DATA_egFF 


1853 


B700 


1704 




MOV BH, 0 


1855 


BA1E3308 


1705 




MOV BL,CSEND_IHDEX3 


1859 


8A262807 


1706 




MOV AH,tIC_BYT£3 


1B5D 


886001 


1707 




MOV CSI3EBX+13,AH 


I860 


884002 


1708 




MOV CSI 3 EBX+23 , AL 


1B63 


80C302 


1709 




ADD BL,2 


1B66 


881E3308 


171 0 




MOV CSEND_INDEX3 , BL 
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SOUFCE LINE 







171 1 


; 






*B6A 


B83341 


1712 






MOV AX,ASCII_AU 


1B6D 


E975FD 


1713 






JMP WSC_WT_END 






1714 












1713 






















1716 


; 










1717 


; 




Event- Key Operation 






1718 


j 










1719 


















1B70 


E84BFA 


1720 


EVENT_ 


-KEY_OP * 


CALL PC_COOE 0_KAI 


1B73 


74 to 


1721 






JZ EV_PC_OK_YO 






I7Z2 








1B73 


E8AF02 


1723 






CALL <*NC0_INPUT 


1B73 


E86A03 


1724 






CALL AMGO_BIN_DX 


1B7B 


E85DFA 


1725 






CALL PC_CODE_ADRS 


1B7E 


3BtO 


1726 






CMP DX,Tsi3tBXJ 


IB80 


74 03 


1727 






JZ EV_PC_OK_YO 


IB82 


E95DFD 


1723 


EVENT. 


.ERR: 


JMP MSGERR_WT_END 






1729 








1B83 




1730 


EV_PC_OK_YO : 




1B85 


B87230 


1731 






MOV AX, ASCI I PR 


1B88 


E819F9 


1732 






CALL SPU_LED_AX 


1B8B 


E8B8FA 


1 733 






CALL T I MFR I SPC 






f734 








1B8E 


E629FC 


1733 






CALL NEXT_CONT I NUE 






1736 








1B91 


E86601 


1737 






CALL YOYAKU__SEARCH 


1B94 


7203 


1738 






JC Y_HAJIME~ 


1896 


E9C600 


1739 






JMP FoRCED_EVENT 






1740 








1399 


B87250 


1741 


Y HA J I HE: 


MOV AX,ASCII_PR 


1B9C 


E6BSF9 


1742 






CALL SPU LED~AX 


1B9F 


E8B6FA 


1743 






CALL TlMER_l7_SEC 






1744 








1BA2 


E81SFC 


1743 






CALL NEXT CONTINUE 






1 746 








1 BA3 


A0890? 


1 747 






MftV £Xl TKFY hATAI 


1BA8 


E91 1 00 


1748 






JMP EVENT 1ST KEY 






1749 








1 BAB 


E8AAFA 


1750 
1731 


EVEHT_KEY_UAIT: 


CALL TIMER_1 0_SEC 


1BAE 


E809FC 


1732 






CALL NEXT_CONTIND£ 






1753 








1BB1 


A 089 07 


1734 






MOV AL> CKEY DATA 3 


1BB4 


3C12 


1735 






CMP AL,AUTHO_KEY_CODE 


tBB6 


7420 


1736 






JZ EVENT_AUTHO 


1B68 


3C1& 


1757 






CMP AL,CLEAR_KEY_CODE 


1BBA 


7432 


173B 






JZ EVENTJXEAR 


1BBC 


3CI0 


1759 


EVENT_1ST KEYt 


CMP AL,PLUS_KEY_CODE 


1BBE 


744! 


1760 






JZ EVENT_PLU3 


tBCO 


3C14 


1761 






CMP AL, MINUS KEY CODE 


1BC2 


7443 


1762 






JZ EVENT MINUS 


1BC4 


3CO0 


1763 






CMP AL,TIMER_OUT CODE 


1BC6 


74 OB 


1764 






JZ EVENT__T_OUT 


1BC8 


3C1I 


1763 






CMP AL , EVENTJCEY_CODE 


1BCA 


740A 


1766 






JZ EVENT EVENT 


tBCC 


E835F3 


1767 






CALL KAZUKO 



; PC Code Input 



Event Enable ? 
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IBCF 733E 
1BD1 EBAF 

1BD3 E922FD 

IB06 EB30FA 
18D9 E8A2FA 
1BI>C E810F6 
tBDF EBC9F8 
IBE2 E9EEFC 

t B£5 E8B600 
1BE8 B83341 
IBEB E90B00 

1 BEE E8CB0O 
1BF1 7319 
1BF3 B84364 
1BF6 E8A8F8 
1BF« E84AFA 

1BFC EBBBFB 

1BFF EB84 

1C01 E80A01 
1C04 E90300 
1C07 EB4E01 
1C0A 7333 
1C0C E918FD 

1C0F 87*0 
1C11 8A1E2807 
1C1S 8BF3 
1C17 E8A402 
1C1« 8800 

1C1C A28307 
1CIF B088 
IC21 A284 07 
1C2< E8F8F8 
1C27 EB28FP 

1C2A E880FB 

1C2D A 08907 
1C30 E8D1F4 
1C33 724? 
1C33 B700 
1C37 8A1E2807 
1C3B 8BF3 
1C3D E87E02 
1C40 8A20 

tC42 A284 07 
tC45 8B268307 
1C49 EB7202 



1768 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1783 
1786 
1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1793 
1796 
1797 
1798 
1799 
1800 
1801 
t802 
1803 
1804 
1803 
1806 
1807 
1808 
1809 
1810 
181 1 
1812 
1813 
1814 
1813 
1616 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 



71 EVENT_T_OUT : 

72 j 

T3 EVENT_EVENTt 



EV£MT_AUTHOt 

; 

EVEHTjCLEAR: 

EVENT_MSG i 
; 
i 
i 

EVENT_PLUS : 

EVENT_MINUSt 
EVENT_UD: 
EVENT_NO : 

RAMt>OM_YOYAKU: 



JMC RANDOM.YOYAKU 
JMP EVENT_EPP 

JMP RANDOM_MOI>ORl 

CALL EVENT_TO_BA$tC 
CALL VIEU_TBL_LED 
CALL RUN.COHVERTER 
CALL SPU_LED_DISP 
JtlP HEXT_END 

CALL KEIYAKU 
MOV AX,ASCII_AU 
JMP EVENT_MSG 

CALL KAIYAKU 
JMC EVEMT_NO 
flOV AX,ASCII_DE 
CALL SPU_LED_AX 
CALL TIMER_1_SEC 

CALL NEXT.CONTINUE 

JMP EV_PC_OK_YO 

CALL UP_YOYAKU 
JMP EVENT_UD 
CALL D0UN_Y0YAKU 
JHC F Oft CED_E VENT 
JMP MSC.HO.UT.END 

MOV BH,0 

MOV BL, 1 IC_BYTE3 

MOV SI,BX 

CALL KEYJ9UFF_ADRS 

MOV CBX3CSI 3 / AL 

MOV CMSB_LED3,AL 
MOV AL,88H 
MOV CLSB_LED3,AL 
CALL SPU_LED_FLASM 
CALL TIMER_3_SEC 

CALL HEXT_COMTIMUE 

MOV AL, CKEY_DATA3 

CALL KAZUKO 

JC IRG_YOYAKU 

MOV BH,0 

MOV BL,C1C_BYTE3 

MOV SI.BX 

CALL KEY_Bl)FF__ADRS 

MOV AH ( tSntBX3 

MOV CLSB_LED3,AL 
MOV tMSB_LED3,AH 
CALL KEY BUFF_ADRS 



Piv Channel Shinlti Keiy«ku 



\ LSB » 



CCC K«y Input W*it 333 



AH 
AL 



I 1st KEY 3 
t KEY_DATA 3 



LED Displ*y 



r 
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SOURCE LINE 



1C4C 


894 004 


1823 




VC4F 


E8CDF8 


1826 




»C52 


E841FA 


1827 








1828 


• 


1C33 


8B362807 


1829 




1C59 


81C6000A 


1830 




1C3D 


881 C 


1831 








1832 


; 


1C3F 


E83000 


1833 


FORCED_EVENT: 


1C62 


833C00 


1834 




1C63 


7417 


1833 




1C67 


833C01 


1836 




1C6A 


74 OC 


1837 








1838 


; 


1C6C 


EBSDOO 


1839 




1C6F 


E839F8 


1840 




IC72 


E8QE01 


1841 




1C75 


E933FF 


1842 








1843 


; 


1C78 


E8A4F8 


1844 


EVENT_RT1 t 


1C7B 


E92DFF 


1843 








1846 




1C7E 


E996FC 


1 847 


IRC YOYAKUl 






1848 








1 849 


' ************ 






1 830 




IC-81 


883624 07 


1 831 


ES PftY STATUS ( 


IC83 


B1 07 


1832 




f C87 


D3C6 


1853 




1CB9 


8IC60006 


1854 




4 C8D 


03361 E 07 


1855 




1C91 


C3y 


1856 








1857 




1C92 


BE0009 


1858 


EV FREQ ADRS: 


1C95 


03361 E07 


- 1 839 




1C99 


03361EQ7 


1860 




1C9D 


C3 


1 861 








1862 




1C9E 


88362807 


1 863 


KE I YAKU : 


1CA2 


81C6000A 


1 864 




1CA6 


8A1C 


1865 




1CA8 


B700 


1866 




1CAA 


891E1E07 


1867 




1CAE 


E8D0FF 


1868 




1C8t 


268024F8 


1869 




tCBS 


A02A07 


1870 




1C88 


260804 


1871 




1CBB 


C3 


1872 




tCBC 


8836280? 


1873 


KAIYAKU; 


1CC0 


8IC6000A 


1874 




1CC4 


8A1C 


1875 




1CC6 


B700 


1876 




tCC8 


991E1E07 


1877 




1CCC 


E8B2FF 


1878 




1CCF 


26803CF8 


T879 




1CD3 


7306 


1880 




1CD3 


268024F8 


1881 





MOV CSI3CBX+43,AX ; 
CAUL S P U_LED_F LASH * 
CALL LED_BIN_8X 

MOV SI,tIC_BYTE3 
AOD St , HELP 

nov csi3,bl 



; Houfou $*rei«iMsen 



; tCC Pav Channel Tuning 333 
; CCC Pay 333 



Timer Address 
Channe 1 



CALL EV_FREQ_ADRS 
CMP WORD PTR CSI3,0 
JZ IRC_YOYAKU 
CMP WORD PTR CSI3,1 
J2 EVENT JTM 

CALL PAY_CHJ1IRU 
CALL SPU LED_DISP 
CALL EVEMT_BINJTBL 
JMP EVENTJCEYJrfAIT 

CALL $PU_LED_FLASH 
JMP EVENT_KEY_WAIT 

OMP WT_NO_WT_END 



SI • ES_EVENT_TIMER ♦ tCONV_N03 * 128 + Channel 

MOV SI^CCONV^NOJ 
MOV CL,7 
ROL Sl,CL 

ADD SI,ES_EVENT_TIMER ; 
ADD SI, tBTN<»RY_LED3 ; 
RET 

MOV SI,EVENT_N0_FREO 
ADD SI, CBINARY_LED3 
ADD S I , C B IMARY^LED 3 
RET 

MOV $I,riC_BYTE3 
ADD SI, HELP 
MOV BL, tSI3 
MOV BH, 0 

MOV C BINARY LED 3 8X 
CALL ES_PAY~$TATU3 
AND BYTE PTR ES:CSI3.0F8H 
MOV AL,CDEVICE_N03 
OR ES:CSI3,AL 
RET 

MOV $I,tIC_BYTE3 
ADD SI, HELP 
MOV BL,CS13 
110V BH,0 

MOV CBINARY_LED3,BX 
CALL ES_PAY_STATUS 
CMP BYTE PTR ES:tSI3,0F8H 
JNC KAIYAKU_ERR 
AND BYTE PTR EStCSI3,0F8H 
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SOURCE LINE 



1CD9 F9 
I CD A C3 
1CDB C3 

1CDC EBA2FF 
I CDF 848 0 
fCEl 26803CF8 
ICES 7202 
1CE7 B4C0 

1CE9 0A262E07 
ICED 802680073F 
1CF2 08268007 
1CF6 E8F6F4 
1CF9 C3 

1CFA BE 00 OA 
tCFD 03362807 
1D01 B700 
IDQ3 8A1C 
IDOS 83FB00 
1D08 74 OF 
1D0A 4B 
I DOB E90B00 



1D0E 
1D1 1 
1D15 
1D17 
1D19 
1D1D 
1D1F 
1D21 
1D23 
1D27 
1D28 
1D2B 
1D2D 
1D30 
1D34 
I D36 
1D38 
1D3A 
1D3B 



BEOOOA 
03362807 
B700 
8A1C 

8B362407 

8107 

D3C6 

81C60006 

B164 

43 

83FB64 

7203 

8801 00 

26F60007 

7506 

FEC9 

7S£0 

F9 

C3 



1D3C 891E1E07 
1040 E825FA 

1D43 8E3000 
1D46 03362407 
1D4ft 881C 

1D4C 80362807 
1DS0 81C6000A 
1D34 881 C 
1D36 F8 
1D57 C3 



1882 
1883 

1884 K A I Y AKU_ERft i 
1883 ; 

1886 PAY_CH_HIRUi 

1887 

1888 

1889 

1890 

1891 t 

1892 HATUt 
1893 

1894 
1893 
1896 

1897 ; 

1898 YOYAKU_ SEARCH : 
1899 

1900 
1901 
1902 
1903 
1904 
1903 

1906 i 

1907 UP_YOYAKUr 
1908 

1909 
1910 

1911 UP_WAKEARI: 

1912 

1913 

1914 

1913 

1916 UYLi 
1917 
1918 
1919 

1920 UYJs 

1921 

1922 

1923 

1924 

1923 

1926 ; 

1927 UD_Y_RET t 
1928 

1929 ; 

1930 

1931 

1932 

1933 ; 

1934 

1933 

1936 

1937 

1938 



STC 
RET 
RET 

CALL ES_PAY_STATUS 
nOV AH. BOH 

CMP BYTE PTR ES:tSI3,0F8H 
JC HA TO 
nov AH, OCOH 

OR AH,£CONV_NO_8IT3 

AHD BYTE PTR CHOW_EVENT3 ,3FH 

OR CNCU_EVEKTJ,AH 

CALL RUN_COHVEfiTER 

RET 

nOV SI,HELF 

ADD SI,CIC_BYTE3 

nov BH,0 

(10V 8L,CSI3 

CMP BX,0 

JZ UP.UAICEARI 

DEC BX 

JHP UP_WAKEARI 

HOV SI, HELP 
ADD SI,CICJBYTE3 
nov BH,0 
nov BL,csn 

nOV SI,CCOHV_N03 
nov CL,7 
ROL SI,CL 

ADD S I / E S_EVENT_T I HER 

nov CL,100 

INC BX 

CMP BX,100 

JC UYJ 

MOV BX,1 

TEST BYTE PTR ES : CSI 3 tBX3 , 7 

JHZ UD_Y_RET 

DEC CL 

JHZ UYL 

STC 

RET 

HOV CBINARY_LED3,BX 
CALL BIHDEC_JLED 

HOV SI, EVENT CHAHHEL 
ADD SI,tCONV_N03 
MOV CSZ3,BL 

HOV SI,tIC_BYTE3 

ADD SI, HELP 

HOV CSI3,BL 
CLC 
RET 
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1939 ; 





1940 




1D38 BEOOOA 


1941 DOWN YOYAKUi 


HOV SI, HELP 


1D38 03362607 


1942 


ADD S1,UC_BYTE3 


JD3F eaic 


1943 


nov BL, tSI3 


1D6I B700 


1944 


nov bh, o 


1D63 8B3624 07 


J 945 


HOV SI,ICONV N03 


1D67 B107 


1946 


MOV CL,7 


1D69 D3C6 


1947 


ROL SI,CL 


1D6B 81C60Q06 


1948 


ADD 31 ,E3_EVENT_TIMER 


1D6F 8164 


1949 


nov CL, 100 


!D7t 4B 


1930 DYL: 


DEC BX 


1D72 7503 


1951 


JM2 DYJ 


1074 BB6300 


1932 


WOV BX,99 


1D77 26F60007 


1933 DYJ: 


TEST BYTE PTR ES : CSI 3E8X3 ,7 


1D7B 75BF 


1934 


JH2 UD Y RET 


1D70 FEC9 


1933 


DEC CL 


ID7F 73F0 


1936 


JNZ DYL 


1D81 F9 


1937 


STC 


1082 C3 


1938 


RET 




1939 i 




1D83 A01E07 


I960 EVENT_BIN TBL: 


MOV AL,tBINARY_LEDJ 


1086 BE3000 


1961 


MOV SI,EVENT_CHANNEL 


ID89 03362407 


/962 


ADD SI,CC0NV~N03 


1D8D 8804 


1963 


MOV ESI3,AL 


1D8F C3 


1964 


RET 




1963 j 






1966 ; 












1968 ; 






1969 ) 


Another Subroutines 




1970 ; 












1972 > 






1973 




1D90 38 


1974 ANGO_TOUROKU : 


POP AX 


1D91 BE0004 


1973 


MOV SI, NEXT GO ADRS 


1094 B700 


1976 


*OV BH,0 


1096 8A1E28 07 


1977 


MOV BL,tIC BYTE3 


IDS A 02DB 


1978 


ADD BL,BL 


109C 8900 


1979 


MOV ESI3CBX3,AX 




1980 ; 


109E B89CD4 


1981 ANCO 1 10: 


MOV AX, ASCI I NU 


1DA1 E800F7 


1982 


CALL SPU_LED~AX 


IDA4 E8B1F8 


1983 


CALL T1MER_10_SEC 




1984 i 




10A7 E310FA 


1983 


CAUL HEXT_CONTINUE 




1986 | 




1DAA E9FC00 


1987 


CALL ANCO SUB 


10 AD 7307 


1988 


JNC ANGO_1_20 


1DAF 3C16 


1989 


CMP AL.CLEAP._KEY CODE 


10B1 7571 


1990 


JN2 ANC0_ERR~ 


10B3 E942FB 


1991 


JKP RANDOM MODORI 


1DB6 8800 


1992 ANGO_1_2 0t 


MOV ESI3CBX3.AL 


1DB8 9A00 


1993 ANC0~1 21 i 


MOV AL,CSI3EBX3 


1 DBA A28407 


1994 


MOV ELS8_LED3,AL 


1DBD B420 


1993 


MOV AH, 2 OH 
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1DBF 


E80E01 


1 996 






CALL ANGO SUB1 






1 997 


; 






1DC2 


E8F3F9 


1 998 






CALL NEXT CONTINUE 






1 999 








1DCS 


E8E1 00 


2000 








10C9 


7306 


2001 








1DCA 


3C16 


2002 








1 0CC 


7356 


2003 






IU7 &yjcn FDD 


1DCE 


EBCE 


2004 






JMP ANftft 1 10 


tDDO 


884001 


2003 


ANCO_ 


l_30: 


mov r« y ^ r rwa i i 

nUT 13 1 i I O 1 J / 


10D3 


8A4D01 


2006 


ANGO_ 


1_31 i 


MOV ftL tSI 1 tBV* 1 3 


10DS 


A28407 


2007 






MOV tLSB LED! * AL 


1DD9 


8A20 


2008 






MOV AH [SI 3EEX3 


1D08 


E8F200 


2009 






Poll AHCfi CM At 






201 0 


i 






10DE 


E8D9F9 


201 1 






UHLL lit a l tuni tnuc. 






2012 








1DE1 


E8C300 


201 3 






CALL ANGO_5UB 


1DE4 


7306 


2014 






III/* All^A « A t\ 

JHC ANGQ_1_ 4 0 


IDE6 


3C16 


2013 






CMP AL,CLEAh_KEt_CODE 


IDES 


73E9 


2016 






JNZ ANG0 < _1 (i J3t 


IDEA 


EBCC 


2017 






JMP ANG0_1 < _21 


1 DEC 


884002 


2018 


ANG0_1_4Ol 


MOV CSI 3 (BX+23 , AL 


1DEF 


8A4002 


2019 


ANGO 1~41 : 


nOV hL> l5I jEB^4] 


1DF2 


A2B407 


2020 






MOV CLSB_LEDJ,AL 


1DF3 


8A6001 


2021 






MOV AM, t 51 JIBa* l J 


1DF8 


E8D300 


2022 






CALL RNuO — 5UB1 






2023 








1DFB 


E8BCF9 


2024 






&HLL HtAl — CUNi lr*Ut 






2025 








fOFE E8A800 


2026 






CALL ANGO_SU0 


1E01 


7306 


2027 






JHC AHGO_1_RET 


IE 03 


3C16 


2028 






CMP AL,CLEAP_ KEY_C0Dt 


1E05 


73ID 


2029 






JHZ ANC0_ERR 


1E07 


EBCA 


2030 






JMP ANGO 1 31 


1E09 


884003 


2031 


ANCO_l_RET: 


MOV CSI37bX*33,AL 


IE PC 


A28407 


2032 




MOV CLSB.LED3.AL 


1E0F 


8A6002 


2033 






MOV AH, ISI316X*2J 


1E12 


E8BB00 


2034 






CALL ANC0_SUB1 






2033 








1E13 


BE0004 


2036 






MOV SI .NEXT_G0_ADPS 


tEte 


B700 


2037 






MOV BH,0 


1E1A 


8A1E2807 


2038 






MOV BL,CIC_BVTE3 


1E1E 


02DB 


2039 






ADD BL,BL 


1E20 


8600 


2040 






MOV AX,tSI3t6X3 


1E22 


30 


2041 






PUSH AX 


1E23 


C3 


2042 






RET 






2043 


; 










2044 


i 










2043 


J 






1E24 


E9BBFA 


2046 


ANCO_ ERR: 


JMP MSCERR_«T_END 






2047 


; 










2048 


; 










2049 


} 






1E27 


38 


2050 


ANGO_I NPUT : 


POP AX 


1E28 


BE0004 


2051 






MOV SI,NEXT_C0 ADRS 


1E2B 


B700 


2032 






MOV BH, 0 
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HEWLETT-PACKARD: 3036 A**embl*r 



SOUPCE LI HE 



1E2D 8A1E2807 

1E31 02D8 

IE33 8900 

1E35 B8B6B6 

1E38 E869F6 

1E3B E81AF8 

1E3E EB79F9 



IE41 
IE44 
IE46 
IE48 
IE4A 
1E4D 
1E4F 
1E32 



E86300 

7307 

3CI6 

75DA 

E9ABFA 

8800 

888686 

£88900 



1E35 E862F9 



1ES8 
1E3B 
1E5D 
tE5F 
1E61 
1E63 
IE66 
1E69 



E84E00 

7306 

3C16 

75C3 

EBD2 

884001 

B8B620 

E67200 



1E6C E84BF9 



1E6F 
IE72 
1E74 
I £76 
1E78 
IE7A 
1E7P 
1E30 



E83700 

7306 

3C16 

75AC 

EBD3 

884 002 

888620 

E85B00 



1E83 E834F9 

1E36 E82000 

1E89 7306 

1E3B 3C16 

1E3D 7393 

1E8F EBD3 

1E91 884003 

1E94 BS2020 

IE?? E84400 



1E9A BE 0004 

1E9D B700 

1E9F 8AIE2907 

-1EA3 02DB 

1EA3 8B0O 



2033 
2034 
2033 

2036 ; 

2037 «MCO_2_10! 
2038 

2039 
2060 ; 
206t 

2062 j 

2063 ANG0_2_11i 
2064 

2065 
2066 
206? 

2068 ANGO_2_20: 

2069 ANC0_2„21 i 
2070 

2071 ; 

2072 

2073 j 

2074 

2075 

2076 

2077 

2078 

2079 AHCO_2_30i 

2030 AWG0_2_31 ! 

2081 

2082 ; 

2083 

2084 ; 

2085 

2086 

2087 

2088 

2089 

2090 ANGO_2_40: 
2 091 AHGcTzZ 4 1 : 
2 092 
2 093 ; 
2094 
2095 ; 
2096 
2097 
2098 
2099 
21 00 
21 Of 
2102 
2103 
2104 
2103 
2106 
2107 
21 OS 
21 09 



AHC0_2 RET i 



ttOV BL,UC_BYTE3 

ADO BL,BL 

MOV CSlJtBX3,AX 

MOV AX, 0B6B6H 
CALL SPU_LED_AX 
CALL TIMER_10__$EC 

CALL HEXT^COMTIMUE 

CALL ANGO_SUB 

JMC ANCO_2_20 

CMP AL , CLE AR_KEY_CODE 

OHZ ANCO_ERR 

JMP R AND0M_/10D0R I 

MOV CSI3CBX3,*L 

MOV AX,86B6H 

CftLL ANG0_3UB2 

CALL HEKT_CONTJNUE 

CALL ANGO_SUB 

JHC ANCO 2_30 

CMP AL , CLEAR_KEY_CODE 

JHZ AHCO_ERR 

JMP ANCO_2_10 

MOV CSI3CBX+13,AL 

MOV AX,20B6H 

CALL ANG0_SUB2 

CALL NEXT_CONT I NUE 

CALL ANGO_SUB 

JHC «NGO_2_4 0 

CMP AL,CLE*R_KEY_CODE 

JN2 ANGO_ERR 

JMP ANG0_2_21 

MOV CSI3tBX+23,AL 

MOV AX,2DS6H 

CALL ANG0_SUB2 

CALL NEXT_CONT I HUE 

CALL ANG0_3UB 

JHC ANGO_2_RET 

CMP AL, CLEAR KEY_CODE 

JH2 ANCO_EPP 

JMP «NG0_2_3l 

MOV t SI dTbx+7) • AL 

MOV AX, 2 02 OH 

CALL AHG0_SUB2 

MOV SI,NEXT_GO_ADRS 

MOV BH,0 

ttOV BL.CIC_BYTE3 

ADD BL,BL 

MOV AX,tSI3CBX3 
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HEULETT-FuCKSPDi 8086 AfMabUr 
SOURCE LINE 



1EA7 SO 
1EA8 C3 



1EA9 
1E*C 
IEAF 
1EB1 
1EB3 
IEB3 
1EB6 
I £09 
IEBC 
IEBD 



A 089 or 
E353F2 
73 OD 
3C00 
73 04 
38 

E93FFA 
E9Q200 
F9 
C3 



1EBE BE001 0 
1ECI B700 
1EC3 8A1E2807 
tEC7 03OB 
1EC9 03DB 
IECB 03DB 
1ECD 03DB 
IECF C3 

1ED0 8826B507 
1ED4 E8BDF4 
tED7 E8D1P3 
■1EDA E87BF7 
1EDD C3 

1EDE E8G3F5 
1EE1 E874F7 
1EE4 C3 



IEE5 
1EE3 
1EE* 
1 EEC 
tEEE 
IEF1 
IEF4 
t EF7 
1EFA 
1EFC 
1EFF 
1F02 
IF03 
IF07 
1F0A 
1F0D 

in o 

1FI2 



E9D6FF 

B500 

8MF3 

8A1 0 

80E20F 

E81F00 

8M4301 

30E1 OF 

03D1 

E91U0O 

804802 

80E1 OF 

03DI 

£80900 

3A4803 

30E1 OF 

03M 

C3 



1FI3 03D2 
IF13 8BC2 
IFI7 03C0 



2U0 
21 tl 

21 12 ; 

2113 ; 

2114 j 

21 13 ANG0_5UB: 

2t16 

2117 

2118 

2119 

2120 

2121 

2122 KmORU: 
2123 
2124 
2125 ; 

212* KEY BUFF_ADRS: 

£127 

2128 

2129 

2130 

2131 

2132 

2*133 

2134 ; 

2135 AHC0_SUB1t 
2136 

2137 
2138 
2139 

2140 ; 

2141 ANGO 3UB2: 
2142 

2143 

2144 ; 

2145 aNGCLBIWJ»C; 

2146 ~ 
2147 

2148 
2149 
2150 
2131 
2132 
2153 
2154 
2133 
2136 
2137 
2138 
2159 
2160 
2161 
2162 

2163 ; 

2164 MULTI_10 DX: 
2163 

2166 



PUSH AX 
PET 



MOV AL, CKEY_DATA3 

CALL KAZUKO 

JNC KEY_BUFF__ADR3 

CMP AL,TIHER_OUT_CODE 

JNZ KAORU 

POP AX 

JflP RANDOM.MODORI 
CALL KEY BUFF ADRS 
STC 
RET 

MOV SI ,KEY_DATA_STACK 

MOV BH,0 

MOV BL,tlC_BrTE3 

ADD BX,BX 

ADD BX ( BX 

ADD BX,BX 

ADD BX.BX 

RET 

MOV tMSB_LED3,AH 
CALL SPU_CLEAR_DISP 
CALL SPUJ.ED DISP 
CALL TIMER_10_SEC 
RET 

CALL SPU_LED AX 
CALL TIMER_IO SEC 
RET 

CALL KEY BUFF ADPS 

MOV CH,0 

MOV DH,CH 

MOV DL,tSI3tBX3 

AWD DL , OFH 

CALL MULTI_10_DX 

MOV CL,£SI+t3CBX3 

AND CL,OFH 

ADD DX,CX 

CALL MULTI_10_DX 

MOV CL,CSI+2)CBX3 

AMD CL>OFH 

ADD DX,CX 

CALL MULTI_10_DX 

MOV CL,CSI+33CBX3 

AND CL>OFH 

ADD DX,CX 

RET 



i DX » #1 

; DX - 41*10 



; DX « #t*10*»2 

; DX «1*l 0*»2>*1 0 



: DX - <#1*10+#2>*1 0*113 

; DX «'<#1 + 10+#2>*10+»3»*10 



i DX •<v*1*lO*#2>*1 0**3>*lO+#4 



ADD DX,DX 
MOV AX,DX 
ADD AX, AX 



*2 

*2*£ m *4 
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1F19 


03C0 


2167 




ADD AX, AX : +2*2*2 


IF IB 


0300 


21 68 






1 F ID 


C3 


2169 




RET 






2170 










2171 
21 72 


; ************ Kev In Shit* f<ngou Wo 0 


IF IE 


58 


21 73 


ANG0 DISPLAY: POP AX 


IF IF 


RF0 0D4 

D C V V V ~ 


21 74 






1 F22 


B700 


21 75 




Mnu DU A 


1 F24 


8A1E2907 


2176 




Mnu bi rir dvtci 


1F28 


02DB 


2177 




Ann nt o.t 


lF2ft 


3900 


2178 




Mnu ret if Dvi av 
hut l si j i bK J > HA 






2179 


I 




1 F2C 


E83FFF 


2180 




CALL KEY_BUFF_At>RS 


1 F2F 


C6400700 


2181 




HOV BYTE PTP TsniBX+73, 






2 1 ft? 


1 




1 F33 


B85541 


2i ©3 


AHC0_ 


_AU_WT_LP: MOV AX, ASCII AU 


\ F3& 




21 84 




CALL SPU_LErTrtX 


1 F3^ 


E80AF7 






CALL TIMER_C?EC 






2 1 36 






1 


Cor Dr O 






CALL NEXT — CONTINUE 












1 F3F 


A08907 


2 ) 89 




MOV AL, tKEY_DATA3 


1 F42 


3C1 2 


2190 




CMP AL, AUTH0 KEY CODE 


1 P44 
I r^t 


7476 


-MQl 
4.171 




JZ AMGO^NIHTEI 


1 F46 


*?r i a 

I © 


«- 1 7* 




CMP *L,CLEAR_KEY_C0DE 


1 F4B 


7462 


2 1 93 




JZ ANC0_N0_AUTHQ 


1 F4A 


EB71 rr 


2194 




CALL KEV_BUFF sr-pc. 


i r^ii 


r fc*» U Or 


*: i ^tD 




INC BYTE PTR CSI3CBX+73 


ir ju 




O 1 Q£ 
t \ © 




MOV AL.20H 


1 roZ 


A28507 


21 97 




MOV tMSB LECO.AL 


1 F35 


8A0Q 


21 98 




MOV AL,CSI3EBX3 


1 F57 








NOV ILSB_LEtO,AL 


t F5A 


coders 






CALL SPULEfiDISP 








AN<;0_DISP_LP: CALL TIMER_I_SEC 






22 02 


t 


1 F60 


E35TF8 


2203 




CALL NEXT^CONTINUE 






2204 






1 F63 


A 089 07 


2205 




MOV AL. CKEY_DATA3 


i r do 


J'- i *. 






CMP AL,AUTH0_rEY„C0DE 


1 F68 


7452 


22 07 




JZ AHC0_NINTEI 


1 F6A 


3C 1 6 


2208 




CMP ftL,CLE*F_KEY_C0DE 


1F6C 


743E 


2209 




JZ anco_nq_mutko 


1F6E 


E84DFF 


2210 




CALL KEY_BUFF mDPS 


1F71 


8A6007 


221 1 




MOV AH,CSI3CB;>73 


1F74 


80E4 03 


2212 




AMD AH, 3 


IF77 


0ADC 


2213 




OR BL,AH 


1F7? 


3A4 0FF 


2214 




MOV AL,tSI3CBX-t3 


1F7C 


A28507 


2215 




MOV CMSB LED3 , ML 


1F7F 


8AO0 


2216 




mov AL,tsnce::3 


1F81 


A28407 


2217 




MOV CLSB LED3 , AL 


1F84 


E80DF4 


2218 




CALL SPU_CLEAR_DISP 


1F87 


E821F5 


2219 




CALL SPU_LED_DISP 






2220 


t 




1F8A 


EB31FF 


2221 




CALL KEY_BUFF__ADR$ 


1F8D 


FE4007 


2222 




IHC BYTE PTR CSI3CBX+73 


1F90 


8A6007 


2223 




MOV AH,CSI3CBX+73 
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HEWLETT-PACKARD: 9086 Asst»Mtr 



SOURCE LIME 



1F93 


80FC96 


2224 




CnP AH, 130 




1F96 


7314 


2223 




JMC ANGO_NO_ AUTHO 




1F98 


80E4 03 


2226 




AND AH, 3 




1F98 


73C0 


2227 




JM2 ANGO_DISP_LP 




1F90 


E8A6F6 


2228 


AUCO_AU_ RETRY I 


CALL TIttER_1„SEC 








2229 


t 






1 PAO 


E817F8 


2230 




CALL NEXT_ CONTINUE 








2231 


$ 






1FA3 


ft 089 07 


2232 




HOV AL, tKEY_DATA3 




1 FA6 


3C12 


2233 




CHP AL * AUTHO.JCE V_C0DE 




1FA8 


7412 


2234 




JZ ANGO_NINTEI 




1 FAA 


EB87 


2233 




JHP ANCQ_AU_WT_LP 








2236 


i 






1FAC 


BE0004 


2237 


ANGO_NO_ AUTHO : 


nOV SI , NEXT_CO_ADRS 




1FAF 


8700 


2238 




HOV BH,0 




1FB1 


8A1E2807 


2239 




MOV BL,£1C_BYTE3 




1FB3 


02DB 


224 0 




APD BL,BL 




1 FB7 


8B00 


2241 




tlOV AX.ESI3CBX3 




1FB9 


30 


2242 




PUSH AX 




1FBA 


F9 


2243 




STC 




1FBB 


C3 


2244 




RET 








2245 


; 






1FBC 


BE 0004 


2246 


AMCO_HIMTEI : 


HOV SI ,NEXT_CO_ADR$ 




1FBF 


8700 


2247 




hgv BH,0 




1FC1 


8A1E2807 


2248 




HOV BL,C1C_BYTE3 




1FC3 


02DB 


2249 




ADD BL,BL 




IFC7 


8B0O 


2230 




nOV AX,CSI3CBX3 




1FC9 


30 


2231 




PUSH AX 




1FCA 


F8 


22S2 




CLC 




1FCB 


C3 


2233 




RET 








2234 


; 










2233 


i 










2236 


; 






1FCC 


3C88 


2257 


PAY_GROUP_1 : 


CnP HL.88H 




1FCE 


7406 


2238 




JZ PAY_PROG_START 




1FD0 


3C8A 


2239 




CltF AL,8AH 




1FD2 


7478 


2260 




JZ PAY PROG STOP 




1FD4 


F8 


2261 




CLC 




1FD5 


C3 


2262 




RET 








2263 


* 






1FD6 


8A44 03 


2264 


PAY_PROG_STAPT : 


HOV AL,CSt+33 ; Channel 




1FD9 


B4O0 


2265 




HOV AH,0 




1FDE 


8B34 06 


2266 




HOV DX,CSl*63 : DX * Freq. 


Date 


1FDE 


BBO009 


2267 




HOV BX,EVENT_NO_FREG 




1FE1 


03D8 


2266 




ADD BX,AX " ~ 




1FE3 


03D8 


2269 




ADD BX,AX ; BX - Freq. 


T*bJe 


IFE5 


8917 


2270 




HOV CBX3,DX i Frequency 


Set 






2271 


I 






1FE7 


BftOOOO 


2272 




HOV DX,0 




tFEA 


880006 


2273 




HOV 8 X , E S_E V E HT_T I HE R 




1FE0 


03D8 


2274 




ADD BX,AX 








2275 


J 






1FEF 


83FA06 


2276 


EV_F_ST_CK: 


CHP DX,6 




1FF2 


7336 


2277 




JNC P_P_START_RET 








2278 


; 






IFF4 


26F60707 


2279 




TEST BYTE PTR EStCBX3,7 




1FF8 


7449 


2280 




JZ NEXT_EV_ST 
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HEWLETT-PACKARD i 80S6 Arsei»bl«r* 
SOURCE LINE 



IFF A 30 
1FFB 33 
IFFC 52 

1FFD A31E07 
2000 86162407 
2004 268 A 07 
2007 2407 
2009 7502 
200B B002 



200D 
2010 
2012 
2014 
2016 
2010 
201C 
201F 
2022 
2025 
2029 



A22A07 

02C0 

02C0 

02C0 

02DO 

88162807 

E81AF0 

E884F0 

E88FF3 

881E1E07 

E83CF7 



202C BE9003 
202F 03362807 
2033 03362807 
2037 8B161A07 
203B 8914 

2 03D E81FFC 

2040 3A 

2041 5B 

2042 58 

2043 42 

2044 81C38000 
2048 EB«5 

204« F8 
2048 C3 

204C 90 
204D F8 
204E C3 



2281 
2282 
2283 
2284 
2285 
2286 
2287 
2288 
2239 
2290 
2291 
2292 
2293 
2294 
2295 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
2304 
2305 
2306 
2307 
2308 
2309 
231 0 
231 1 
2312 
2313 
2314 
2315 
2316 
2317 
2318 
2319 
2320 
2321 
2322 
2323 
2324 
2323 
2326 
2327 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 



DEV Ok! 



NEXT_EV_ST: 



P_P_STmRT_RET t 



PAY_PP0C STOP: 
PhY_GR0UP_2: 

; 
i 
i 



PUSH AX 
PUSH BX 
PUSH DX 



Channel 

M th Converter Event Ti 
Drop Ho. 



MOV tBJNftPY_LED3 .AX 
MOV CC0NV_N01.DL 
IIOV AL,ES:tBX3 
AND AL,7 
JNZ DEV_OK 
MOV AL,2 

HOV CDEVICE_HOJ.AL 
AOD AL.AL 
ADD AL, AL 

ADD AL.AL ; AL 

ADD DL,AL 
MOV £IC_BYTEJ,DL 
CALL C0HVJTG DROP 
CALL ID_DROFJ>EVICE 
CALL SPU_RELAY_ON 

mov bx,cbihapy2led) 
call bihdec.led 

MOV SI, JUMP ADDRESS 
ADD SI,CICJBYTEJ 
ADD SI,CIC_BYTE3 
MOV DX,CBASE_PQINT) 
MOV CSIJ.DX 

CALL FORCED^ EVEHT 

POP DX 

POP BX 

POP AX 

INC DX 

ADD BX. 128 

JMP EV_F_£TJ> 

CLC 
RET 

NOP 
CLC 
RET 



* 8 



GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 



POUERJ>ET_CMD 

LOAD_FROM_DROP 

LOAD_TO_DROP 

SPU_STATUS_REQ 

ID_DROP_DEVICE 

IC^DROP^DEVICE 

CONV_SU_BIT_AL 

DROP_BIT_AL 

SPU RELAY OFF 
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SOURCE LINE 



2338 


GLOBAL 


2339 


GLOBAL 


2340 


GLOBAL 


2341 


GLOBAL 


2342 


GLOBAL 


2343 


GLOBAL 


2344 


GLOBAL 


2343 


GLOBAL 


2346 


GLOBAL 


2347 


GLOBAL 


2348 


GLOBAL 


2349 


GLOBAL 


2350 


GLOBAL 


2331 


GLOBAL 


2332 


GLOBAL 


2353 


GLOBAL 


2334 


GLOBAL 


2333 


GLOBAL 


2356 


GLOBAL 


2337 i 




2338 ; 




2339 ; 




2360 


EXTRH 


2*361 




2362 




2363 




2364 




2365 





SPU_CLEAR_DISP 

EVEWT_LED_OFF 

DROP_n*P_SET 

KEY_QPEP*TIOM 

C0HV_TO_DROP 

DROP_T0_C0HV 

bimdec LED 

LEP_V I E V_TBL 

SPL»_LED_D1SP 

RUN^CONVERTER 

UkKEARI_DE_ON 

OP_SPU_OFF 

0P_IHITI6L 

B*SE_ROUTINE 

JUMP_rtDPS_INIT 

JL»rtP_ADRsZlHIZ 

DEVICE_«AP_SET 

POY_CROUP_1 

pay~cpoup_2 



Errors" 
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What Is Claimed Is : 

1, A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, having a head 
end for producing a television signal and a cable 
network for conducting the television signal from 
the head end to a plurality of remote locations, 
each of which is adjacent but external to a 
respective subset of the subscriber premises, com- 
prising: 

external control unit means at each of 
the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television signal 
from the external control unit means to a respective 
one of the subscriber premises associated with that 
external control unit means; 

subscriber device means connected to 
each drop cable at the subscriber premises for 
applying to the drop cable a first control signal 
indicative of data to be transmitted to the external 
control unit means, at least one of said subscriber 
device means being a subscriber processing unit 
means for allowing the subscriber to apply to the 
drop cable a first control signal including channel 
data indicative of the portion of the television 
signal which that subscriber wishes to select; and 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 



" 324 " 016723 
channel data received via the drop cable, the first 
means including common signal processing circuitry 
which at least partially processes the information 
represented by the first control signals applied to 
all of the drop cables associated with that external 
control unit means. 



2. The apparatus defined in claim 1, 
further comprising: 

second means associated with each 
external control unit means for applying to each 
drop cable a second control signal indicative of 
data to be transmitted to the associated subscriber 
premises; and 

third means associated with each sub- 
scriber processing unit means for processing the 
second control signal to receive and store the data 
indicated by the second control signal. 

3. The apparatus defined in claim 2, 
wherein: said subscriber processing unit means 
includes a character display means; 

the second control signal applied to 
each drop cable includes character display data; and 

said subscriber processing unit means 
includes fourth means responsive to the received and 
stored second control signal for controlling the 
character display means in accordance with the 
character display data indicated by the second 
control signal. 

4. The apparatus defined in claim 3 # 
wherein the character display data indicated by the 
second control signal applied to each drop cable are 
indicative of the selected portion of the television 
signal applied to that drop cable by the external 
control unit means. 



0167237 

5. The apparatus defined in claim 2, 
further comprising: 

fourth means associated with the head 
end for applying to the cable network a third control 
signal indicative of data to be transmitted to at 
least one external control unit means; and 

fifth means associated with each 
external control unit means for processing the third 
control signal to receive and store the data indicated 
by the third control signal. 

6. The apparatus defined in claim 2, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the cable 
network a fourth control signal indicative of data 
to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

7. The apparatus defined in claim 5, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the 
cable network a fourth control signal indicative of 
data to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

8. The apparatus defined in claim 5, 

wherein: 
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said fifth means associated with each 
external control unit means includes eighth means 
for producing address signal information which 
uniquely identifies the associated external control 
unit means; 

the third control signal includes 
address signal data indicative of at least one 
external control unit means to which the third con- 
trol signal is to be transmitted; and 

said fifth means associated with each 
external control unit means includes ninth means for 
comparing the received address signal data to the 
associated address signal information, and enabling 
the associated fifth means to store the data indi- 
cated by the third control signal if the received 
address signal data bear a predetermined relation- 
ship to the associated address signal information. 

9. The apparatus defined in claim 8, 
wherein said ninth means associated with each 
external control unit means enables said fifth means 
to store the data indicated by the third control 
signal if the received address signal data correspond 
to the associated address signal information. 

10. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
broadcast address signal data indicative of all 
external control unit means; and 

said fifth means associated with each 
external control unit means includes tenth means for 
recognizing the broadcast address signal data, and 
enabling the associated fifth means to store the 
data indicated by the third control signal if the 
received broadcast address signal data is recognized. 
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11. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channel authorization data indicative of the por- 
tions of the television signal which at least one 
subscriber associated with that external control 
unit means is authorized to select; and 

said fifth means associated with each 
external control unit means includes eleventh means 
for causing said external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable only 
if the stored channel authorization data indicates 
that the subscriber associated with the drop cable 
is authorized to receive that portion of the tele- 
vision signal. 

12. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channelization data indicative of a desired corre- 
lation between each portion of the television signal 
which can be selected by the subscriber and the 
channel data indicated by the first control signal 
used to select each portion of the television 
signal; and 

said fifth means associated with each 
external control unit means includes twelfth means 
responsive to the channelization data for causing 
the external control unit means to apply to each 
associated drop cable the correlated portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable. 

13 • The apparatus defined in claim 5, 

wherein: 
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the third control signal includes 
force tune data indicative of a portion of the 
television signal for transmission to the subscriber 
premises; and 

said fifth means associated with each 
external control unit means includes thirteenth means 
responsive to the force tune data for causing said 
external control unit means to apply to the associated 
drop cables the portion of the television signal 
indicated by the force tune data, 

14. The apparatus defined in claim 13, 

wherein: 

said second means associated with each 
external control unit means includes fourteenth 
means responsive to the force tune data for causing 
said second means to apply to the associated drop 
cables the second control signal; 

the second control signal applied to 
each drop cable includes television on/off data; and 

said subscriber processing unit means 
includes fifteenth means responsive to the second 
control signal for controlling on and off a tele- 
vision apparatus in accordance with the television 
on/off data* 

15 • The apparatus defined in claim 8, 
wherein: said fifth means associated with each 
external control unit means includes sixteenth means 
for storing data at one or more storage addresses; 

the third control signal includes 
storage address data indicative of a storage address 
in said external control unit means; and 

said fifth means associated with each 
external control unit means includes seventeenth 
means for causing said associated sixteenth means to 
store the data indicated by the second control signal 
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commencing at a storage address which bears a pre- 
determined relationship to the storage address data 
indicated by the third control signal. 

16. The apparatus defined in claim 6, 
wherein: the first control signal includes data 
indicative of information to be transmitted from a 
subscriber device means to the head end; 

said first means associated with each 
external control unit means includes eighteenth means 
to receive and store the information indicated by 
the first control signal; 

the third control signal includes 
read data indicative of a request to transmit to the 
head end the information stored in said eighteenth 
means ; and 

said sixth means associated with said 
external control unit means includes nineteenth means 
responsive to the third control signal for enabling 
said sixth means to apply to the cable network the 
fourth control signal including data indicative of 
the stored information. 

17. The apparatus defined in claim 6, 

wherein: 

the first control signal includes 
data indicative of information to be transmitted to 
the head end; 

said first means associated with each 
external control unit means includes twentieth means 
to accumulate and store the information indicated by 
the first control signals applied to all of the drop 
cables associated with that external control unit 
means; 
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the third control signal includes 
send function data indicative of a request to trans- 
mit to the head end the accumulated information 
stored in said twentieth means; and 

said sixth means associated with said 
external control unit means includes twenty-first 
means responsive to the send function data of the 
third control signal for enabling said sixth means ' 
to apply to the cable network the fourth control 
signal including data indicative of the accumulated 
and stored information. 

18. The apparatus of claim 5, wherein: 
the first control signal includes 
data indicative of a request to view a pay-per-view 
program event; 

the third control signal includes 
pay-per-view program event data indicative of the 
transmission of a pay-per-view program event and the 
portion of the television signal corresponding to 
that pay-per-view program event; and 

the fifth means associated with each 
external control unit means includes twenty-second 
means responsive to the pay-per-view program event 
data of the third control signal for applying to 
each associated drop cable the portion of the tele- 
vision signal indicated by the third control signal 
if the pay-per-view program event indicated by the 
third control signal corresponds to the pay-per-view 
program event request of the first control signal. 

19. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, comprising: 
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means at each of the remote locations 
for receiving the television signals from the cable 
network; 

first means associated with the head 
end for applying to the cable network a first control 
signal indicative of data to be transmitted to at 
least one receiving means, at least a portion of the 
first control signal being indicative of a particular 
one of a plurality of reverse channel frequency bands; 
and 

second means associated with each 
receiving means for processing the first control 
signal and for applying to the cable network in any 
one of a plurality of reverse channel frequency bands 
a second control signal indicative of data to be 
transmitted to the head end, said second means being 
responsive to the first control signal for applying 
the second control signal in the reverse channel 
frequency band indicated by the first control signal. 

20, The cable television system defined in 
claim 19, wherein each remote location is adjacent 
but external to a respective set of subscriber pre- 
mises and wherein said receiving means comprises an 
external control unit means, said cable television 
system further comprising: 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to the drop cable at at least one of the sub- 
scriber premises for allowing the subscriber to apply 
to the drop cable a third control signal indicative 
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of the portion of the television signal which that 
subscriber wishes to select; and 

processing means associated with each 
external control unit for processing the third con- 
trol signals applied to all of the drop cables asso- 
ciated with that external control unit and for causing 
that external control unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the third control signals, the 
processing means including common signal processing 
circuitry which at least partially processes the 
information represented by the third control signals 
applied to all of the drop cables associated with 
that external control circuit means. 

21. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, each remote location being 
adjacent but external to a set of subscriber premises, 
comprising: 

addressable external control unit means 
at each of the remote locations for receiving the tele- 
vision signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 
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first means associated with each 

external control unit means for processing the first 
control signals applied to all of the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means associated with the head 
end means for applying to the cable network a second 
control signal indicative of data to be transmitted 
to at least one external control unit means, wherein 
at least a portion of the second control signal is 
indicative of an external control unit means address; 

third means associated with each 
external control unit means for processing the second 
control signal to receive and store the data indicated 
by the second control signal if the second control 
signal is addressed to the external control unit 
means; and 

handshaking means associated with 
each external control unit means and responsive to 
the third means to apply to the cable network for 
transmission to the head end a response signal 
indicative of whether or not the external control 
unit means received the second control signal 
without error. 

22. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of subscriber premises, 
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and other signals between the head end and the 
plurality of subscriber premises, comprising: 

polling signal means associated with 
the head end for applying polling signals to the 
cable network; 

external control unit means located 
at a plurality of remote locations, each location 
being adjacent but external to a subset of . the sub- 
scriber premises, for receiving the television 
signals and the polling signals from the cable 
network; 

a plurality of drop cables connected 
to each external control unit means for conducting 
selected portions of the television signals from the 
external control unit means to a respective one of 
the subscriber premises associated with that external 
control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a control signal indicative of information to 
be transmitted to said external control unit means, 
including information indicating the portion of the 
television signal which that subscriber wishes to 
select and information for transmission to the head 
end; 

control signal processing means asso- 
ciated with the external control unit for receiving 
and storing the information indicated by the control 
signals applied to all of the drop cables associated 
with that external control unit means and for applying 
to each drop cable the portion of the television 
signal indicated by the television signal selection 
information received via that drop cable; and 
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polling signal processing means asso- 
ciated with each external control unit means for 
processing the received polling signals and for 
responding thereto by applying a response signal to 
the cable network for transmission to the head end 
indicative of whether or not said external control 
unit means has information to transmit to the head 
end. 



23. The cable television system defined 
in claim 22, wherein the polling signals include 
address signal data indicative of the external 
control unit means to which the polling signal is to 
be transmitted, and wherein the polling signal pro- 
cessing means further comprises: 

means for producing address signal 
information which uniquely identifies the associated 
external control unit means; and 

means for comparing the received 
address signal data to the associated address signal 
information and for causing the polling signal pro- 
cessing means to respond to the received polling 
signal if the received address signal data bear a 
predetermined relationship to the associated address 
signal information. 

24. The cable television system defined 
in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying to the 
cable network response threshold level signal data 
indicative of the level at which said external 
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control unit means should respond to received 

polling signals; and 

said polling signal processing means 
associated with each external control unit means 
includes means for comparing the received threshold 
level signal data to the level of the information 
which the external control unit means has to transmit 
to the head end, and for enabling the associated 
polling signal processing means to transmit a 
response signal to the head end indicating that the 
external control unit means has information to 
transmit to the head end if the level of information 
which said external control unit means has to 
transmit to the head end bears a predetermined rela- 
tionship to the received response threshold level 
signal data . 

25- The cable television system defined 

in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying a 
signal to the cable network for establishing a 
priority information window on the cable network, 
the priority information window signal including 
priority response threshold level signal data 
indicative of the priority information level at 
which said external control unit means should 
respond to the polling signals; and 

said external control unit means 
includes means for receiving the priority infor- 
mation window signal and storing the priority 
response threshold level signal data, for comparing 
the priority response threshold level signal data to 
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the level of information which the external control 
unit means has to transmit to the head end, and for 
causing said polling signal processing means asso- 
ciated with said external control unit means to 
respond to any received polling signal whenever the 
information which the external control unit means 
has to transmit to the head end bears a predetermined 
relationship to the priority response threshold 
level signal data. 

26. A two-way cable television system for 
transmitting television and other signals via a cable 
network from a head end to addressable terminal 
devices at a plurality of remote locations, com- 
prising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices thres- 
hold level control signals indicative of the thres- 
hold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal devices for receiving the threshold level 
control signals and for comparing the level of the 
information stored in the terminal device with the 
threshold level indicated by the threshold level 
control signals; and 

fifth means responsive to said fourth 
means and to received polling signals addressed to 
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the terminal device for transmitting to the head end 
a response signal indicating that the terminal device 
has information to transmit to the head end if the 
level of the information bears a predetermined 
relationship to the threshold level indicated by the 
threshold level control signals. 

27. A two-way cable television system for 
transmitting television signals and other signals 
via a cable network from a head end to addressable 
terminal devices at a plurality of remote locations, 
comprising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information arid for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices priority 
information control signals indicative of the priority 
threshold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal device for receiving the priority infor- 
mation control signals and for comparing the level 
of the information stored in the terminal device 
with the priority threshold level indicated by the 
priority information control signals; and 

fifth means responsive to said fourth 
means and to any received polling signal for trans- 
mitting to the head end a response signal indicating 
that the terminal device has information to transmit 
to the head end if the level of the information bears 
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a predetermined relationship to the priority threshold 
level indicated by the priority information control 
signals. 

28. The cable television of claim 27, 

wherein: 

the priority information control 
signals include data indicative of a particular one 
of a plurality of reverse channels available for 
transmission of information from the terminal 
devices to the head end; and 

the terminal devices include sixth 
means responsive to the priority information control 
signals for transmitting the response signal in the 
particular reverse channel indicated by the priority 
information control signal data. 

29. A cable television system for trans- 
mitting television signals via a cable network from 
a head end to a plurality of remote locations, each 
remote location being adjacent but external to a 
selected set of subscriber premises, comprising: 

external control unit means at each 
of the remote locations for receiving the television 
signals from the cable network; 

a plurality of drop cables connected 
to at least one external control unit means, each 
drop cable conducting a selected portion of the 
television signal from the external control unit 
means to a respective one of the subscriber premises 
associated with that external control unit means; 

subscriber device means connected to 
the drop cable at the subscriber premises for 
applying to the drop cable a service request signal 
indicative of a reguest by the subscriber device 
means to communicate with the external control unit 
means ; and 
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drop polling means associated with 
the external control unit means for sensing in a 
predetermined order on each drop cable of the pre- 
sence of the service request signal to enable the 
associated external control unit means to rapidly 
locate a drop cable on which a subscriber device 
means is requesting to communicate with the external 
control unit means. 

30. The cable television system of 
claim 29, wherein said drop polling means includes a 
multiplexer means to selectively connect said drop 
polling means to each drop cable connected to the 
external control unit means. 

31. The cable television system of 
claim 29 , further comprising: 

* device polling means associated with 
the external control unit means, said device polling 
means being responsive to the drop polling means 
sensing the service request signal on a drop cable 
for applying a first control signal to that drop 
cable, the first control signal including data 
indicative of a subscriber device means address; 

address means associated with each 
subscriber device means for producing address signal 
information which uniquely identifies the subscriber 
device means on the drop cable to which the subscriber 
device means is connected; 

transmitter means associated with each 
subscriber device means for applying to its asso- 
ciated drop cable a second control signal indicative 
of data to be transmitted to the external control 
unit means; and 

means associated with each subscriber 
device means for receiving the first control signal, 
for comparing the received address signal data to 
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the associated address signal information, and for 
enabling said transmitter means associated with said 
subscriber device means to transmit the second 
control signal if the received address signal data 
bear a predetermined relationship to the associated 
address signal information. 

32. The cable television system of 
claim 31, wherein: 

a plurality of subscriber device 
means are connected to the same drop cable; and 

the device polling means includes 
means for applying to that drop cable in a pre- 
determined order a plurality of first control 
signals, each first control signal including address 
data indicative of a different one of the subscriber 
devices connected to that drop cable. 

33 • The cable television system of 
claim 32, wherein at least one of the subscriber 
device means is a subscriber processing unit means 
for allowing the subscriber to apply to the drop 
cable and communicate to the external control unit 
means second control signals indicative of the 
portion of the television signal which that sub- 
scriber wishes to select. 

34. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , compr i sing : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means connected 
to the cable network at each of the remote locations 
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for receiving the television signal said external 
control unit means including a slave cable terminal - 
to which the television signal received from the 
cable network is applied; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; and 

slave external control unit means 
connected to the slave cable terminal of one of said 
external control unit means for supplying selected 
portions of the television signal to additional 
subscriber processing unit means associated with 
said slave external control unit means. 
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35. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network, comprising: 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of a 
first portion of the television signal which that 
subscriber wishes to select; 

slave subscriber processor unit means 
connected to the drop cable at at least one sub- 
scriber* s premises for allowing the subscriber to 
apply to the drop cable a second control signal 
indicative of a second portion of the television 
signal which that subscriber wishes to select; and 

means associated with each external 
control unit means for processing the first and 
second control signals applied to the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable in a first predeter- 
mined channel the portion of the television signal 
indicated by. the first control signals received via 
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that drop cable, and to apply to the drop cable asso- 
ciated with the slave subscriber processing unit 
weans in a second predetermined channel the portion 
of the television signal indicated by the second 
control signal received via that drop cable, the 
first means including common signal processing 
circuitry which at least partially processes the 
information represented by the first and second 
control signals applied to all of the drop cables 
associated with that external control unit means. 

36. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, comprising: 
head end means for transmitting a 

television signal; 

a cable network having a plurality of 
cables connected in parallel, each cable conducting 
a different part of the television signal from the 
head end means to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 

external control unit means at each 
of the remote locations connected to each of the 
plurality of cables for receiving the television 
signal from the cable network; 

a plurality of subscriber unit means 
associated with each external control unit means, 
each subscriber unit means connected to a drop cable 
for providing a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
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cable a control signal indicative of the portion of 
the television signal which that subscriber wishes 
to select? 

cable selecting means associated with 
each subscriber unit means for selectively connecting 
each subscriber unit means to one of the plurality 
of cables of the cable network; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing each subscriber unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the first control signal received 
via that drop cable, the processing means including 
common signal processing circuitry which at least 
partially processes the information represented by 
the first control signals applied to all of the drop 
cables associated with that external . control unit 
means ; and 

second means responsive to the first 
means for causing each cable selecting means to 
connect its associated subscriber unit means to the 
cable conducting the part of the television signal 
which includes the portion of the television signal 
indicated by the first control signal received via 
the associated drop cable . 

37. A cable television system for providing 
selected television signals to a plurality of remotely 
located subscriber premises via a cable network, the 
cable network including a frequency band for reverse 
communication to the head end, comprising: 

head end means for transmitting a 
television signal to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 
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external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a first control signal including data indi- 
cative of the portion of the television signal which 
that subscriber wishes to select and subscriber data 
for transmission to the head end; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, and to transmit to the 
head end signals including the subscriber data indi- 
cated by the first control signal, said first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means connected to each drop 
cable at the subscriber premises for allowing the 
subscriber to apply to the drop cable a second 
control signal including data to be transmitted from 
the subscriber premises to the head end; and 
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third means associated with each 
external control unit means and connected to each 
drop cable and to the cable network for allowing the 
second control signal to pass through the external 
control unit means and directly to the head end in 
a frequency band comprising a portion of the total 
frequency band available on the cable network for 
reverse communication so that ingress onto the cable 
network from the drop cables of signals interfering 
with the transmitted subscriber data signals is 
minimized. 

38. The apparatus of claim 37, wherein 
said third means comprises a bandpass filter. 
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